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GUNN’.Ul EDSTROM. 


bei denen zwar das Trauma nicht das die ersteu Krankhritssym- 
ptome auslosende Moment gewesen zu sein scheint, wo aber'die 
Gewalteinwirkung doch das sicii spater entwiekelnde Krankheits- 
bild beeinflusst hat, indem es durch die Schaffung eines locus 
minoris resistentiae die Fortsetzung des krankhaften Prozesses in 
dem von der Gewalteinwirkung betroffenen Gelenk fixierte. So 
war es in dem folgenden Falle. 


iY. H. S. Texlilarbeiter. 30 Jahre. Der Patient erkrankte mil -'3 Jahren 
an typischer chronischer rheuinalischer Polyarthritis, die melirere Extremi- 
talengelenke befiel, und gesundete allmahlich nacli etwa einem liilbvn 
Jahr. 

Ein Jahr spater verungliickte der Mann bei der Arbeit: beim Utkin 
eines Lastkraftivagens fiel er aus etiva 2 m Hohe auj einen Haujen Kctten ur.i 
stiess beim Aujprall mil grosser I Vuchl den linken Ellenbogen in die Kctten. 
Am folgenden schwoll das linke Ellenbogengelenk so stark an, dass der Mann 
das Hemd nicht dariiberziehen konnte, gleichzeitig bekam er Ficber, 3S.7-. 
Bettruhe. Nach 2 Tagen ging er zum Arzt, welcher feststellte, der Patient 
habe ein Rezidiv seiner chronischen rheumatischen Polyarthritis befcoin- 
men und wies ihn in die hiesige Rheuma-Klinik ein, wo im Liufe der lie- 
handlung ein typisches chronisches rheumatisches Polyartliritissymirom 
f estgestellt wurde, und zwar hatte dieses einen besonders malignen Chardter 
mil Knochen- und Knorpeldestruklion sowie nachjolgcnden leichleren reaktnen 
Veranderungen in dem friiher durch Gewalteinwirkung verlcizlen linken til- 
bogengelenk, das auch erst spater von dem arthritischen Prozess frei jvunlf. 
als die iibrigen angegriffenen Glieder. Es blieb ein Extensionsdefek wn 
15° des linken Ellbogengelenks zuruck. 


In diesem Falle war das Trauma das direkt auslosende Moment 
■eines Rezidivs der rheumatischen Infektion des Patienten, <k 
pathologische Konstitution des Patienten aber war in d.esem hatte 
daraus zu ersehen, dass er schon fruher ein Polyartl.ntissynd™ 
geliabt hatte, das dantals nicht durch aussere Gcwa W = 
worden war. Aber auch in den. bier vorhegendcn Fal . 

Trauma ein locus minoris resistentiae, as en . 

Process finierte und ihm an dicser Stelle emeu besonders n.al,„. 

und destruktiven Typus verheh. _ a U sscr«r 

Wie es kommt, dass die Arthritis in dem fruhcr '° n ' . 

Gewalteinwirkung getroffeneu Gelenk, auch :mahlich einui 

lich eine benignere Synovitis 1st doch ^ 
destruktiveren Charakter anmmmt, is u. . a | lcr ,.i s icrt«n 

worden. Dicscr bat nan, lid, durch Weis. 

Tieren, bei denen man die hyperergisc len - 
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BO-EJII C INGELMAKK. 


kaudal von C 4 ab ihre lordotische Form zu verlieren und in kraninl- 
ventraler Richtung geradc zu werden. Dauerlc die. Bclasliing nocli 
langer, vurdc die Wirbelsaule innerhalb der beschricbcnen Partie 
schwacli kypbotisch, d.h. sie nahm cine Form an vie bei maximaler 
Ventralbeugung. Oberhalb C 4 resullierle indessen rein kompcn- 
satorisch eine Steigerung der Lordose, um den Kopf in Normal- 



teJIung behaiten zu kbnncn (s. Fig. G u. Mailigkfil im 

ngsdaucr empfanden <lic Vem.icl.sF™"™ 
ntcren und mittlercn Toil dos Hn sc. Be. W ^ 
ing dieses Goful.1 in miissigen »» * J .J“ ln ,„ u , ,H 
rklSrl, dass der Schmcrz zum HmlcrUP ' Jcr Spinll . 

'alpation, nacli Scliluss der Bcloslung. "• Sclimm- 

jrtsatze, innerhalb der beschriebencn Gcg nd. ^ ,,, 

aftiglicit vorhanden. Nach been c t w .-, !iron rt cincr liaile-r. 

ralswirbelsaulein derpatliologischen . e n 
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3000 XI. If. of estrine per liter of urine and a .slight increase in andro- 
genic hormone (> 50 < 1 CMI cock's comb units). Hie Ascithcim- 
Zondeks reaction was negative in June 1955, and January 195b. 
Analysis of the morning urine voided on the day of the operation 
(July 1931) showed no gonadotropic hormone (Burrows and 
collaborators). 


Discussion. 


1 he symptoms in the 7 published cases of feminizing cortical 
carcinoma of the suprarenal are recorded schematically in Table 3. 
In several of these cases the data are incomplete. Thus informa- 
tion about the condition and function of the genitals is wanting in 
the cases reported by Parkvs Weber and by Bisscr. In all 7 case., 
the tumor was examined either on autopsy or operation, and its 
relation to the suprarenal was established. Previously microscopy 
of the breasts was performed only twice (Bitlorf, Parkcs Weber), 
of the testes only once (Bittorf). A thorough autopsy has been 
reported only in our case. 


Notwithstanding the incomplete data it is obvious that cortical 
carcinoma in mature men in rare cases is accompanied by symptoms 
fiom the genital system, namely: gynecomasty, genital atrophy 
and loss of the sexual function. These phenomena were present in I 
of the hesL examined cases. Hull states that in one of his patients 
(the la-years-old boy) the genitals were normal, it is true, but this 
fact as well as the slight gynecomasty are probably explained by the 
unusually rapid course of the disease, only a few months passing 
ictwccn the recognition of the tumor and exitus. Moreover, an im- 
portant symptom, demonstrated in the two last described cases is a 
very considerable increase in the estrogenic hormone content of the 
urme together will, a more moderate increase i„ the amount of 
ndiogemc substances. In their patient Bevy Simpson * Joll found 
maximum of > 3000 XI. U. of estrine and 50 1-100 c . " 

M. U "of eslrineand 50-80 tTcTof 1 ^ ^ ^ 

On histological examination U,e hre^ "h^ 
lamina of mammary *,,,1, Imre ami „mre.' |, 

zs 

" ui ^ 
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From Department E (Meets™ Diseases), the Frederitaberg Hospital, 
r r ■ Copenhagen. 

(Chief Physician: N. I. Nissen, M. D.) 


Sulfathiazol and sulfamethylthiazol in the 
treatment of pneumonia. 


Toxic Complications, especially Neuritis. 

By 

N. I. NISSEN, H. C. ENGB^EK and H. BUCH. 
(Submitted for publication January 19, 1912). 


In a previous paper (8) \ve have reviewed the literature concern- 
ing the clinical serviceability ol sulfathiazol and sulfamethylthiazol 
and at the same time presented a pneumonia material comprising 
75 patients treated with sulfamethylthiazol, besides some studies 
on the concentration of this substance in the blood and urine. After 
the conclusion of this therapeutic series we have now looked into the 
employment of sulfatliiazol along the same lines. Thorough studies, 
especially comparative, on the effect and toxic symptoms produc- 
ed by these two remedies seemed highly desirable on account of the 
increasing, often uncritical employment of these new preparations, 
and also because the toxic complications associated with the employ- 
ment hitherto have received but slight attention, at any rate, in this 
country. 

Material. — All the pneumonic patients admitted to this de- 
partment during the period of 1/3 — 1/10, 1941, altogether 92 pati- 
ents, were treated with sulfatliiazol (Ferrosan's preparation »Chemo- 
sept»), a few of them also with sUlfapyridine, M & B 693, or with 
antipneumococcus serum. These patients are recorded in Tabic 1 in 

1 — Ada med. scandinav. Vol. CXI. 
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the same manner as the patients in the above-mentioned sulfa- 
methylthiazol material. In Tables 2 and 3, for the sake of compari- 
son, the age and pneumococcal type distribution of the patients is 
given respectively for the sulfathiazol and the sulfamethylthiazol 
materials. 

Technique of Examination and Dosage. — We have used the 
same methods for examination and estimation of the pneumonic 
cases and the same dosage and therapeutic technique as mentioned 
in the paper on the sulfamethylthiazol therapy (Acta med. Scandi- 
nav. 109: 417, 1942). 

Therapeutic Results. — A thorough comparison of the sulfa- 
methylthiazol and sulfathiazol materials shoved on the whole no 
particular difference for the two groups of patients. Still, the 
sulfathiazol material comprises several more old patients than does 
the sulfamethylthiazol group. On the other hand, the latter is a 
winter material. In general, both groups of patients represent a 
pneumonia material of moderate severity. In the sulfamethylthia- 
zol material there was only one case of bacteriemia, in the sulfathia- 
zol material there was no such instance. 

Of the sulfathiazol-treated patients 10 died, that is, 10.9 %. 

Patient No. 2 was strongly intoxicated on admission to the 
hospital, and no effect on the temperature was obtained in 24 hours. 
Autopsy revealed apical pneumonia, meningeal irritation and small 
cerebral hemorrhages (spinal fluid cultures: no growth). 

No. 13 was very exhausted from whooping-cough which had last- 
ed 14 days. Within 24 hours there appeared a nice fall in the tem- 
perature, but then the temperature suddenly increased again to 
hyperpyrexia, and the patient died 2 % days after the institution 
of treatment. (In . B.: Good diuresis; no hematuria.) Autopsy show- 
ed extensive pneumonic processes; no lesion of the urinary passages. 
The secondary rise in temperature can hardly be attributable to 
medicamental allergy, for which it appeared too early; but it may 
be ascribable to cerebral intoxication (brain not examined). 

No. 49 had been confined to bed at home for 7 days with conti- 
nuous fever and symptoms of influenza. On admission the patient 
was exhausted and cyanotic, with beginning pneumonia in the lower 
part of the right lung. Blood examination showed relative leucope- 
nia; white blood count, 5440; no shift in the Arneth blood picture 
to the left. The chemotherapy showed no effect on the temperature 
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tion, whereas, in the latler case, provided it were possible to 
induce the inebriate to keep sober, he would be a normal citizen. 
Owing to abuse of alcohol, he is unfit and degraded socially. 

In order that intervention may lake place by the Temperance 
Board with regard to a drunkard, he must, according to current 
regulations, be addicted to abuse of alcohol, either continuously 
or for long periods. Furthermore, before 1930, internment could 
only be enforced when the person in question 1) was a source of 
mortal danger to himself and to others, 2) exposed his family to 
neglect or destitution, or was dependent on public assistance or 
support from relatives, or 3) had been convicted for drunkenness 
repeatedly for the last two years. After the year 1931, additional 
stipulations have been in force, i. e. after that time an inebriate 
might be interned also when -1) he is a disturbance to his neighbours 


and, 5), when he is incapable of taking care of himself. 

Thus, generally speaking, the poor benefit by the law in so far as 
they may, to a greater extent, be taken care of by the Board. A person 
who is well-to-do and a habitual drunkard, of course, need not 
land in a position where he is compelled to resorl to the authorities 
for support. His family does not have to be subjected to destitu- 
tion because he has been dismissed from his work on account of 
drunkenness, etc. A well-off person can lake a car home from the 
public house when he is intoxicated and, consequently, does not 
run the same risk as the poor man of being arrested by the police 
and convicted for drunkenness. Inter alia, the additional stipula- 
mns have served the purpose of facilitating intervention more 
frequently with regard to rich people. Nevertheless, it is apparent 
that even these stipulations have not achieved equality. Well-to-do 
persons are taken care of at private institutions. Accordingly, they 
me not ^ported to the Temperance Board as they can afford to 

T talc<l — «* i„ 

from the upper classes have becnlnctadc^inu lHCh J hc . aIcolloIics 
the figures obtained concernin'* 1 1„. , 1 ,C ni:Uen:i1 - fhus, 

minimum figures. Furthermore the Id 
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II. W. SCALONGNE. 


einen hoheren Vitamin. A-Blutspiegel haben sollten. Auch fch 
selber fand in frulierer Arbeit (34) dass cin Vitamin A-Gchalt van 
melir als 8 I. E. nur ausnahmsweise gefunden wirtl. 

Tabelle 1 gibt eine Obersicht von 78 Vitamin A Bestimmungen, iui-’c- 
fiihrtin Oktober/November 1939 und Februar/Marz 1910. Alle unteraurhte 
Personen wohnten in Rotterdam, ihr Alter wechselle von 20 — 55 Jalinn. 
Sie fublten sich ganz gesund, standen nichl unter arzllicher Beltamilucg 
und ihre Blutkorperchensenkungsgescliwindigkeit war mentals holier a!> 
20 mm nach einer Stunde. Keine der untersucliten Frauen war sdnvangtr, 
stillend oder in der Menopause. Es wurden inimer Ehepaare unlvrauiht, 
von denen feststand dass sie mindestens in den lelzten M Tugeii vonhr 
Untersuchung die gleiche Nalirung zu sich genommen Iiatten. Dieso Ehe- 
paare waren die gesunden Eltern von Kindern die iiu Krankenhause g«* 
pflegt wurden wegen Hernien, Vergiftungen Oder Traumeu. Bcim Auf- 
nehmen der Erniihrungsanamnese der zu untersuehenden Personen »ur<le 
besonders die Art von Butter die die Familiegebrauchte beachtet: nidit- 
vitaminisiertes Margarin, vitaminisiertes Margarin Oder Salinenbuttcr. Jar 
grosste Teil der untersucliten Ehepaare gehorte zu der BevOlknuisg- 
gruppe der Arbeitslosen, ein Teil gehorte zu der Arbeiterkla.-ie limits 
fanden sich unter ilmen auch einige die zum Stande der kleinen Ifcamtekn 
"■ehorten. Bei alien untersucliten Personen wurde das Bint niichlern uiu 
ungefahr 9 XJhr im Morgen aus der gestauten Armvene abgenommdi. 1 M 
der Gruppierung nach der gebrauchten Art von Butter, w.e d.ese m Wb 
I vorgenommen wurde, ist zu beachtcn dass die Gruppe die viUmiiibio 
Margarin gebrauchte iiberwiegend aus Arbeitslosen besland {« «» Arl son 
Margarin wurde von der Behorde an Arbeitslosen verabre.cl. ). Da I a- 
nen aus den beiden anderen Gruppen leben gowdl.nl, cl, m otwa, L-,,rui 
sozialen Verhaltnissen. 

Viele Arzte die bei Verdacht auf Vitamin A M^l a® J 

ndn A-Bestimmung verrichten dass sie 

von Wolff) wenn Werte von b-7 - E- ^ ^ ^ 

mit einem »massigen» Gehalt an 1 anim u { ( jiesem Gehietc 
Defizienz zu tun haben, indem Untcrsuc ler _ ‘ |fcll ^ ^ 
mehr Erfahrung haben wissen dass these W r £ o . Vu{(assUB8<n 
sind. Es liegt auf der Hand dass dieses zu Slu . 

und auch zu falscher Therapie fuhren tana- L « b 

dium des normalen Vitamin A-Gehaltes im BluU 

nicht uberflussig. Wahmehmung da-'* 

Wolff tom » *tacr Annahme lurch A . w , 

gutsituiertc Personen regelmassig emen ' t- llt . :1 „,fKn 

von mehr als S I. E. batten . ..» Gc gensaU * ui 

„„<! Arheitern. Wolff hat sich also als Norm 
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11 ■ basmcsses ash m. ross. 

The alterations in the electrocardiogram during hmarrin- 
resemble, as stated, those seen in myocardial anoxemia, induced. hr 
cxampJe, by angina pectoris or by breathing air poor in oxygen ’ .U 
has been shown, the concentration of hemoglobin in the' blood b 
of no significance for the occurrence of the changes, and as a rub 
there is no fall in blood pressure, but rather the reverse. If it i< 3 
fact that the electrocardiographic abnormalities arc due to myo- 
cardial anoxemia, it then seems necessary to conclude that a 
coronary spasm is present in these individuals with normal hearts. 
Many investigations, especially of experimental nature, seem to 
show that in acute hemorrhages reactive vascular spasms occur in 
the periphery, in arteries and in arterioles, because the capacity 
of the vascular system must necessarily be immediately adjusted 
to the reduced blood volume. The electrocardiographic changes 
found might. then he taken to indicate that such reactive arterial 
spasms arise not only in the periphery, but also centrally, in the 
vessels of the cardiac muscle itself. Whether this is salutary or 
deleterious is another question. The pathogenesis of flic electro- 
cardiographic changes in dehydration with cxtrarenal liypcrazn- 
temia and in diabetic coma is not known with certainty. But \u 
know that a reduction of the blood volume takes place in these 
conditions, and the possibility then exists that reactive arterial 
spasms arise here, in order that the capacity of the vascular system 
may be adapted to the reduced blood volume. In case of dehyd- 
ration, however, a fall in blood pressure and a reduced velon y 
of blood flow come into play as factor, which iwde r he c. nary 
circulation still more difficult. In case of the orthostatic clmn • 
Hhe electrocardiogram the fall in blood pressure l>« 
seems to be of essential importance, and the | c ®^“" C .^ 
of the orthostatic electro^d^msecms Who that d ^ ^ 
myocardial anoxemia. iSordenfells (1 ) inmxuni 

orthostatic electrocardiogram as being ,n ‘ already 

sympatheticotonia shall hers „„ 

stated, the electrocardiograms of ^ p lar hv- 

tendency to high P waves m < ny increased sympatbcti- 

cardia present. Nordcnfcll’s con es 1 * ^ (]r , t p in 

cotonia leads to reduced height an m ^ in , )v i i:i c C d uj*n 

conflict with the j*w. — ^ ^ £ fC em to 
Rotbbcrger's works (12). ixoraeiui 
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Table 2. 

Distribution of Pneumonic Patients Treated with SulIamclhyUMaiol or 
y SnUathiazol. 


Age (years) 

No. of pts. 
treated with sul- 
famethyltliiazo) 

with No. 
of death 

No. of pis. 
treated with 
sulfathiazol 

with No. 
of death 

0— 1 

5 

1 

7 

1 

2 — 5 

9 

0 

16 

1 

0— 14 

7 

0 • 

13 

0 

15—25 

13 

0 

12 

0 

26—45 

19 

1 

11 

1 

46— GO 

10 

1 ■ 

11 

2 

60 

12 

3 

22 

5 


75 

6=8 % 

92 

10 = 10.9 % 


for 48 hours; then there was a sudden fall in temperature to sub- 
normal values. 4 days after institution of treatment, microscopic 
hematuria was demonstrated; and the sulfathiazol treatment was 
discontinued. Then the temperature rose again, and an exudative 
pleurisy developed. Suddenly the temperature rose rapidly to 
hyperexia, and the patient died. Intravenous chemotherapy ante 
mortem showed no effect. The blood picture showed no sign of 
agranulocytosis. Autopsy: Influenza, pneumonia with signs of severe 
cerebral irritation, with oedema of the brain and hemorrhages. 

No. 62, an obese patient with electrocardiographic and clinical 
symptoms of myocardial degeneration, entered the hospital in a 
very exhausted state, with pneumonia involving the entire left 
lung. The treatment had a favorable initial effect, but on the 4th 
day of treatment there was again a rise in temperature, accom- 
panied by signs of pleurisy, and now the chemotherapy had no 
effect. Hence the patient was given antipneumococcus serum which 
resulted in a moderate fall in temperature. There was a transitorj 1 " 
serum rash. Now the electrocardiograms showed additional severe 
changes, with the T-waves missing in all leads and numerous extra- 
systoles. The patient died on the 18’ day of illness with features of 
sepsis (the blood- cultures were constantly negative). The blood 
picture showed relative leucopenia, with only a slight shift to the 
left in the Arneth blood picture. No autopsy. 

No. 65. Type 3 pneumonia, with oedema of the lungs. No 
definite effect from chemotherapy; careful general treatment. The 
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Icrislic electrocardiographic abnormalities. The negative result 
may be due to the hemorrhage being too small, and further to the 
fact that women in pregnancy and puerperv, through their increased 
blood volume and perhaps also through other mechanisms are spe- 
cially protected against the effects of such hemorrhages. We have 
not yet had occasion to investigate sufficiently thoroughly the 
conditions in other forms of copious external hemorrhages. 


Discussion. 

On systematic investigation of the electrocardiogram in patients 
with gastro-mtestina! hemorrhage it was found that the first, inci- 
dentally observed case was not an exceptional occurrence. Char- 
acteristic. abnormalities, in the ST interval and the '1 wave, are 
frequently arising consequences of such hemorrhages. The frequ- 
ency of these alterations during hemorrhage may he estimated at 
almost f)0 per cent, hut it is probable that a more minute examina- 
tion would yield still higher figures. 

The various stages of S’P nnf '1’ abnormalities, from flattening of 
the T wave, often with tent-shaped peaks, to isoelectric and deeply 
inverted T waves, have been observed either in different patients 
or as phases of development that can he followed from day to day 
in one and the same patient. It therefore seems justifiable to regard 
this electrocardiogram of acute hemorrhage as a new electrocardio- 
graphic syndrome, on a line with other functional and transient 
electrocardiographic syndromes, such as the orthostatic electro- 
cardiogram, the electrocardiogram of angina pectoris, of pulmonary 
embolism, etc. 

Occasional examples of such electrocardiograms of hemorrhage 
have earlier been observed. Aschenbrenner (1) has reported a 
single case, which, however, has been regarded with considerable 
doubt, partly because his patient had only insignificant anemia, 
pai lly because the patient was stated to have previously had 
wiyocardinl weakness* and also because, he was treated with slro- 
phantin. Particularly on going through the literature about the 
electrocardiogram in anemia we can find undoubtable cases with 
such electrocardiograms, as well as cases which can with «reat 
probability he assigned to that group. Bloch’s Case No. fg{ (-1) 
•10 — Acla wed. scandium’, Yol. CXI. 
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Table 3. 


Distribution of Pneumococcus Types in Patients Treated with Sulfamelhulthiazol 

(SUIT) or Sulfalhiazol (ST). 


Pneumococcus 

types 

Lobar 

pneumonia 

Lobar + 
bronchopn. 

Broncho- 

pneumonia 

Total pts. 
treated 

Total 

dead 

SMT 

ST 

SMT 

ST 

SMT 

ST 


ST 

1 

G 

7 





G 

7 


0 

3 

4 

1 




4 

4 


3 mid 3 8 

3 

4 

5 

1 

1 

1 

9 

G 

3 

4 

2 





1 

o 

1 


5 


1 


1 


1 

2 

1 


G and G + oilier types 

3 

1 

3 

2 

1 

4 

7 

4 

1 

7 

2 

5 





2 

5 

1 

S and S -f- 33 

2 

1 


3 


1 

2 

5 

3 

0 


1 

3 




3 

i 

1 

12 

1 

3 





1 

3 


M 



2 



1 


1 


1G + 21 






1 




18 


1 

o 





1 


19 and 19 + 21 

1 

3 

i 

4 

2 

1 


8 

2 

20 



i 


2 


g&fl 


1 

22 






1 


1 


23 

1 


i 

1 



2 

1 


29 


1 






1 


31 

2 


i 




3 



32 

i 

1 





1 

1 


31 


1 






1 



t 






1 





— 


— 



— 

— 

— 



Xo pneumococci .... 

m 

20 


B9 

2 

8 

IS 

34 

o 

Xot examined 

m. 



■ 


1 


1 

i 

Total 

40 

54 

27 

18 


20 

__ 

ID 

92 

15 


sulfathiazol values in the blood varied from 13.4 to 16 mg %• 
There was marked leucocytosis, with a great shift to the left in the 
Arneth blood picture. Autopsy. Diffuse bronchopneumonia; myo- 
fibrosis and hypertrophy of the heart. 

No. S7. Lesion complicated by severe myocardial degeneration 
4- symptoms of insufficiency. Good effect from the chemotherapy, 
with fall in temperature to normal level. The patient died subse- 
quently from infarction pneumonia after phlebitis. 
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sons), while no particular cause of the phenomenon could he demon- 
strated in the rest of the cases. For this reason. Van Nicnwonlniizen 
and collaborators assign no definite diagnostic significance, to the 
saddle-formed ST segment, but they assert that the occurrence of 
saddle-formed SI segments calls for a very thorough examination 
of the heart, also in young persons. 

While the above-mentioned investigators, including Kirchncr, 
take saddle-formed SI segments to he a sign of commencing eoro- 
narj sclerosis or of functional disturbances in the coronarv arteries, 
Radnai looks upon the occurrence of saddle-formed ST segments as 
a sign of coronary thrombosis, threatening or already present. 
Raduai has never observed this anomaly in normal persons or in 
patients with other heart lesions; on the other hand, he found it in 
one year in 22 out of about 300 patients with coronary lesions. In 
4 of these 22 patients coronary thrombosis made its appearance 
shortly after the examination; in 2 other patients this change in the 
electrocardiogram developed in the course of typical coronarv 

STShE? " °"? " ,c »i» 

• ter the establishment of coronary thrombosis. 

fnr'" 8 , '!!t C ,|Ul ' S ' i0 " 1 ''' ll "' M«nifica„ec „I 

e saddle-formed SI segments - for instance, Kaj J ;ir sen y 

W "" ST si ill. i„ * 

lll > Persons aged from 30 to 50 y t . : ,rs and K,., ,a r , 

*•- ST ~ * - of .00 

Writers' hwestiiialion. 

*... 

curve gol „ s „ vcr imAhc' » si ' Tr a Oorviiwanl convex 

below the isoelectric line ST- ^ ' v ‘ lv e, without reaching 1 mm 

uio - 

Saddle-formed ST , , g U(l :ls “native, 

after QRS complexes in S, lh °sT ‘"° Sl <“v Table 3) 

■"8 «mb ot Ule R wave a, ay “ ‘l'*™ 1 ' T >'» 'lowml- 

F, f U >. or there may be a L' m 1 '"° lhu ST 

Ilm1 ’ "f ‘''a R wave (Fig. 1U) c V, °‘ llll! '‘owndl,,,, 

ocear. however, also arier QRS e„ml ': ' T W «*«-•» » 

most of these eases (Table ,, n ' '' MWth »' * u «ct! S wave, u, 
t 3) the S wave will be tallowed by a 



SULFATHIAZOL AND SULFAMETHYLT1HAZOL ETC. O 

No. 90. Lesion complicated by severe myocardial degeneration 
with arrhythmia perpetua. Good effect from the chemotherapy, 
with fall in temperature to normal level. The patient died subse- 
quently with increasing dementia and cardiac insufficiency. 

No. 85. Lesion complicated by severe myocardial degeneration 
and arterosclerosis -f- pulmonary hypostasis. Good effect from the 
first series of sulfathiazol; no effect from the second scries. The 
patient died probably of pulmonary embolism. No autopsy. 

No. 91. No effect from the therapy. The patient died with in- 
creasing cardiac insufficiency and dementia. 

No. 92. Same clinical picture as that of No. 90. 

In spite of the unavoidable deaths among the old patients, the 
therapeutic result has been very fine. Properly, we think, the case 
mortality should perhaps be corrected to 5.5 by omitting the last- 
mentioned five fatal cases. For the sulfamethylthiazol material the 
corresponding figure would be 4.0. So the therapeutic result is the 
same for the two groups. 

Nor is there any essential deviation in the form of the tempera- 
ture curves for the two materials examined as described in our 
preceding paper. The observations made concerning the form of 
the temperature curves for the sulfamethylthiazol-treated patients, 
especially in relation to the sulfapyridinetreated patients, apply 
also to the sulfathiazol-treated: the effect on the temperature should 
appear early, preferably within 4—8 hours, and be less abrupt 
than in sulfapyridine therapy. Uncomplicated lobar pneumonia 
yields most promptly and completely; influenza pneumonia often 
responds poorly, and no better to sulfathiazol than to sulfapyridine. 

Thus, there is no demonstrable difference in the action or in the 
effect of sulfathiazol and sulfamethylthiazol. 

Toxic Complications of Sulfathiazol Therapy . — These complica- 
tions are recorded in Table 4. For the sake of comparison, this table 
gives also the complications observed in our own sulfamclhyllhia- 

zol material and in two foreign sulfamethylthiazoltreated patient 
materials. 


4 bus, in our material there was no instance of neuritis or psycho- 
sis nor signs of severe morphological changes in the blood picture. 
I ie gastro-entestinal symptoms were very mild and did in no way 
interfere mil, the treatment. In the materials reported by Brown 
& Herrell and Berglund & Frisk too the complications were 



studies on Tin: r.LECTnocARnioGiui'iun diagnosis etc. ;il!l 


27 a completely occluding thrombosis of the right coronary artery 
was described hut no infarct of the posterioi wall. The patient died 
shortly after the appearance of the occlusion, and presumably this 
case was of the same character as some cases in the first two groups, 
in which there was a fresh occlusion of the coronary artery hut no 
infarction because of an early exit us. In Senses the autopsy revealed 
afresh anterior wall infarct -f a fibrous posterior wall infarct; in 3 
cases there was a fibrous anterior wall infarction -f a fresh infarct 
of the posterior wall; C cases showed fibrous infarction of the ante- 
rior wall — fibrous infarction of the posterior wall; 1 case presented 
the combination of fresh anterior wall infarction -f fresh posterior 
wall infarction; and in 2 cases the nature of the infarcts could not he 
decided. 


As to the anterior wall infarcts, in 13 cases tiny are described as 
occupying a part of the anterior wall, and the lower anterior part of 
the septum, in 5 cases only some part of the anterior wall (respect- 
ively (towards the apex*, dower %*, »middlc or the anterior wall'- 
or merely »lhc anterior wall** without any more precise data) and in 2 
cases the description was vague. In 10 cases the posterior wall in- 
farcts are described as located dn the posterior walk in 2 cases du the 
upper part of the posterior wall*, in 2 cases dn the. posterior wall 
+ lllc Posterior part or the septum*, in 3 cases dn the lower part ot 
the posterior wall 4- the posterior part, of the septum*, and in 2 
cases the post-mortem description was vague. 

In 13 cases the anterior descending branch and the right coronarv 
artcrj were occluded, and in 5 of these the occlusion involved also 
™ branch. In 1 case Ih, anUriar Il„„ brand, 

I' !' Wl r , lrcu " ,tta ocduilMl. In 1I„- remaining (i 

vin n IS 'T Wls , llcscril '" 1 “ s involving Ibe riglu romnarv 
'V Irronch in :i. ami assm-ialnl will, 

• rked sclerosis of the other arteries* in all 0 eases 

.i^i'urr t 51 ™.' 11 " 6 b ™ ,ch " ,c K| “ i «“ 4mi 
It'™;!' S c ti' ;; ,c " is,ai ^ «> * 

« <l.c brancliingl «* 

"omiiag on 
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Table 4. 

Medicamental Complications in the Writers' Materials and Complications 
Reported by Other Authors. 


Materials and 
treatment. 

(Authors) 

92 patients 
treated with 
sulfathiazol 

(Nisscn, 

Engbick & Duel)) 

75 patients 
treated with 
sulfamcthylthiazol 

(Xissen, 

Engbaek & Bitch) 

101 patients 
treated with 
sulfaniclhyllhiazol 

(Brown 
& Herr ell) 

64 patients 
treated with 
suljamclhylthm 

(Berglund 
& Frisk) 

Nausea, vomiting 


32 

20 

4* + 

Rash + fever 

s 

1 

9 

i 

Hematuria 

3 

0 

0 

2 

Conjunctivitis 

o 

ft 

2 

0 

Neuritis 

0 

0 

3 

4 

Hcmotol. coinpi. . . 

ft 

ft 

0 

0 


few — except for the very important neurological complications 
which will he discussed later on. 

Rash was in every instance accompanied by fever (»drug fevers). 
It occurred in 8 patients. The age of these patients, the day of treat- 
ment on which the rash appeared, and the total dose of sulfathiazol 
(ST) before its appearance were: 

1) Age 21 months, on the 4’ day of treatment, after 7% g of ST. 

2) » 30 years » » 4’ » » » » 9 » » » 

3) » 46 » » » 4’ » » » » 17 » » » 

4) » 49 » » » 10’ » » » t> 48 » » » 

5) » 57 » . The rash appeared promptly on commencement 

of a second series of treatment, after 12 days’ pause. Total dose 
in the first series: 25 g in 7 days. (Acquired medicamental allergy?) 

6) Age 60 year s. The rash appeared during the second series of 
treatment. In the first series the total dose was 34 g in 7 days, 
without any inconvenience. Pause of 6 days. In the second series, 
on the 4’ day of treatment, after 12 g of ST, an extensive rash 
appeared together with slight fever. (Acquired medicamental 
allergy?) 

7) Age 66 years, on the 4’ day of treatment, after 16 g of ST. 

8) i) 72 » . The rash appeared during the second series of 

treatment, after 19 g of ST. Pause of 1 day. Total dose in the first 
series: 20 g in 5 days. 
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Tabic 

20 cases oj .inferior - 

+ means that the respective abnormality was found in one or several o{ t ) , 

probably net 



Datc(s) of 
attack(s) 



851/40 




22 830/39 June 39? 


597/38 Jan. 37— May 38? 


948/38 Oct. 38— 7/1138 


1019/38 1932—5/12 38 


19/10 36 


1938 — March 41? 


1932— Dec. 36 


Dates of electro- 
cardiograms. 


8/10—19/10 39 


15/7 — 0/8 38 


7/11—8/12 38 


1933, 13/12-27/1238 


12/1—17/1 40 


8/2-9, 1 41 


12/0—23/6 37 


20/1—28/4 41 


9/10—21/10 39 
27/8-1/10 37 


19/11 40 


7/6— 9/6 37 


1939,8/2 41 


72—3/1 40,21/6-20^41 



28,12 38 


20/10 36 



25,10 39 



310/40 


810/38 
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Hmatuvia vas observed in 5 cases. In every instance it 'vas 
microscopic only and of brief duration. 

1) A*e 11 years, on tlie 6’ day, after 12 g, demonstr. only chemically 

2 ) » 28 » » » 4’ »> » 17 » » chemically and 

' microscopically 

3 ) » 30 » » » 6 ' » » 25 » » only chem. 

4) t) 68 » » » 5’ » » 20 » » chem and microsc. 

5) » 85 » » »■ 3’ » » 14 » » * » )) 

It seems rather likely that we have been aide to avoid the occuri- 
ence of macroscopic hematuria and anuria reported by other authors 
by. the microscopic or chemical demonstration of hematuria in the 
daily routine of the examination for blood and immediate 
discontinuance of the treatment at the least sign of blood in 
the urine. 

Rash occurred mostly in elderly patients, and it always present- 
ed the same features: Maculopapular elements from pea to cherry 
size in circumference resembling erythema nodosum, often inter- 
spersed with scanty, slightly itching, urticarial elements, localized 
chiefly to the extremities. In two eases the rash was acompanied 
by pronounced conjunctivitis, oedema of the face and slight joint 
complaints. The rash subsided completely, simultaneously with 
the fall in temperature, in 1 — 3 days — that is, far more rapidly 
than the specific erythema nodosum. 

In two patients the first series of sulfathiazol treatment had 
induced a state of idiosyncrasy that was revealed by the prompt 
appearance of rash and fever at the commencement of the second 
series. Probably some of the other patients, too, who bad a modi- 
camental rash and fever, will prove hypersensitive on future admi- 
nistration of sulfathiazol. This possibility, which undoubtedly 
applies to the sulfanilamide derivatives in general, is always to be 
kept in mind on renewed treatment with sulfanilamide in patients 
who have previously received the same remedy, especially as 
drug fever, with or without any rash, may be accompanied by such 
a serious complication as agranulocytosis (Hegglin, Plum & Thom- 
sen, Oldberg, Long & Bliss). In 3 of our cases with drug fever and 
rash the blood picture was watched carefully; there was no granu- 
locytopenia. 
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Discussion. 

_ From °ur previous paper, published about 6 months ago, it is 
evident that the clinical experiences concerning the suljamcihyl- 
thiazol therapy at that time were very slight. Since then, several 
reports have been published which all emphasize that sulfamethyl- 
thiazol is just as effective as sulfapyridine, and that the action of 
sulfamethylthiazol is the same as sulfathiazol. Berglund & Frisk 
(Stockholm) have employed sulfamethylthiazol in 100 cases of 
various infectious diseases, including 64 cases of pneumonia in 
which this remedy was given alternatingly with sulfathiazol, with 
good result. In 4 cases, however, the employment of sulfamethyl- 
thiazol was associated with the appearance of neuritis — with 
refractory disabling pareses in 2 of these cases — and for this reason 
the sulfamethylthiazol therapy was given up. 

Pool & Cook had favorable results from employment of sulfa- 
methylthiazol in 35 patients with infections of the urinary passages, 
and they observed but few toxic symptoms, no neuritis. Ham- 
burger & Ruegsegger, Brown & Herrell obtained excellent results 
in the treatment of pneumonia and staphylococcus aureus sepsis 
with sulfamethylthiazol; the former authors observed neuritis and 
paresis in 2 out of 8 cases treated; the latter observed neuritis in 3 
out of 101 patients treated with this remedy. Telegdi treated 
epidemic meningitis with sulfamethylthiazol, with excellent results. 
Among 45 patients he noticed in 4 cases an early appearing transit- 
ory paresis of cranial nerves, but the connection of this phenomenon 
with the treatment seems very doubtful. Further, sulfamethylthia- 
zol is said to have been employed in 500 additional cases reported 
in the following medical literature, but most of this is inaccessible to 
us at present. 

In this country Eldahl has stated in a preliminary report that 
he has employed sulfamethylthiazol (Staphylamid »Leo») in 800 
cases of pneumonia and other infectious diseases with good effect. 
Nothing particular is said about the toxic symptoms except that 
neuritis was observed in 4 patients, 2 of whom had paresis, and 
hematuria in a couple of cases. Further, O. Andersen has treated 
20 children with Staphylamid, with excellent results, and. found 
drug fever in one case, doubtful hematuria in one, and no instance 
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of neuritis. In 1941, furthermore, sulfamethylthiazol in the form 
of Staphylamid was employed a great deal by practitioners in the 
treatment of pneumonia, as far as we know, generally with good 
result, except in influenza pneumonia. Toxic symptoms, especially 

neurological, are mentioned but seldom. 

Sulfathiazol has been tried out more extensively than sulfa- 
methylthiazol. In particular, several careful investigations have 
been reported on the effect of toxicity of this drug as compared to 
sulfapyridine, especially by American authors (Scott & Jones; 
Gaisford & Whitelaw; Flippin, Schwartz & Rose; Yiolini, Lewitt 
& O’Neill; Spink & Hansen; Pepper & Ham; Callomon & Goodpas- 
tor; Long & Haviland; Plummer & collaborators). These authors 
found the effect of sulfathiazol to be identical with that of sulfapy- 
ridine though less dramatic — as was noticed also in our sulfame- 
thylthiazol material. The case mortality in the materials of the 
above-mentioned authors was 10 — 15 %. In this country Friede- 
richsen & Soebye have reported on sulfathiazol treatment of 129 
children with pneumonia, among whom the case mortality was 
only 1.5 %. 

Toxic, Symptoms in Sul/alhiazol Therapy. — As is well known, 
the immediate gaslro-intestinal symptoms are much milder than in 
sulfapyridine therapy. Other symptoms — hematuria, anuria, 
drug fever, rash, granulo-cylopenia, hemolytic anemia — have been 
observed in sulfathiazol therapy as well as in sulfapyridine therapy. 
But as yet is not plainly evident from the reports whether these 
symptoms are less frequent under sulfathiazol treatment. It 
appears, however, as if exanthema and drug fever are much 
more frequent under sulfathiazol treatment than in sulfapyridine 
therapy. 

Exanthema and drug fever are stated to occur in 5 — 10 % of the 
treated cases, hematuria (chiefly microscopic) in 2—6 %, Anuria 
and agranulocytosis appeared to be extremely rare. On the whole, 
the frequency of toxic complications increases with the dose and 
the concentration of the drug in the blood, but they may appear 
also after low dose.. Drug fever has been observed a few times after 
intake of the first dose in cases where the patient had been mven the. 
remedy previously. Allergic complications are the most frequent, 
though fortunately, not before the 4’ day of treatment. The drim 
fever must not be mistaken for the rather frequent secondary rise 
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in temperature appearing within the first 12—48 hours after the 
institution of treatment, probably most often when the dosage is 
too low. 

With exception of Berglund and Frisk, practically no authors 
have dealt with a comparative estimation of the toxic symptoms in. 
sulfathiazol and sulfamethylthiazol therapy. Only the most serious 
symptoms, the neurological, are now beginning to stand out in fairly 
distinct outline. The seriousness and disabling tendency of these 
complications entitle them to a more thorough discussion. 

Long; Long and collaborators and Barlow & Homburger found in 
animal experiments that the introduction of methyl or phenyl groups 
in the sulfathiazol molecule increased the toxicity of the drug. In a 
comprehensive experimental work on chicken, Bieter and collabora- 
tors (1941) have shown that all sulfanilamides produce organic 
changes in the peripheral nerves as well as in the spinal cord. They 
further found that the degree of the changes increased in intensity 
with the introduction of methyl and phenyl groups in the sulfanila- 
mide molecule, so that the sulfanilamides could be set up after the 
degree of the injurious by-effects in the following succession: 1) sul- 
fanilamide, 2) sulfapyridine, 3) sulfathiazol, 4) sulfamethylthiazol, 
5) sulfanilyl-dimethyl-sulfanilamide (uliron) and 6) sulfaphenyl- 
thiazol. Accumulation of the drugs in the large nerve trunks could 
be demonstrated. The authors emphasize that their experimental 
results are not directly applicable to man, as chickens appear far 
more hypersensitive than higher species. Still, there appears to 
be a striking parallelism between the results obtained by the above- 
mentioned authors in experiments on mice and chickens and the 
clinical observations now available on the tendency of these drugs 
to produce neuritis. In Table 5 we have recorded all the cases of 
unquestionable neuritis from employment of these drugs that we 
have been able to gather on going through the literature. 

Of the sulfanilamide preparations, sulfanilamide and sulfapyri- 
dine have been employed the longest and hence in far more cases 
than sulfathiazol and sulfamethylthiazol. The tendency towards 
an increase in frequency of neuritis in methyl-substituted prepara- 
tions is distinctly evident from Table 5. But, besides the CH 3 group, 
these drugs must contain other toxic factors, as the molecules of the 
sulfanilamides — apart from sulfathiazol and sulfamethylthiazol — 
are built up differently, and preparations without any methyl 
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Table 5. 


Severe Neurological Complications in Sulfanilamide Therapy . 



ch 3 

No. of patients 

No. of patients with 
neurritis reported in the 


groups 

treated 

literature 

Sulfanilamide 

0 

Innumerable 

cl. references 

6 (1, 7, 9,30, 25). 

Sulfapyridine 

0 

Numerous 

2 (27, 35) 

Sulfathiazol 

0 

ca. 1500 ? 

4 (5,6,7a) 

Sulfamethylthiazol 

1 

1000—1500? 

26 (7a, 13, 15, 16a, 19, 32) 

Uliron 

2 

9 

Many (cf. Long & Bliss, 




p. 268) 


groups have given similar neurological complications as the methyl- 
substituted compounds. 

The pathogenesis of sulfanilamide neuritis has not been cleared 
up yet. The few investigations into this question reported so far 
suggest that the elimination of the sulfanilamides, especially their 
acetylation, produces disturbances in the intermediate metabolism 
of vitamin B (aneurin). Engelhardt and collaborators \ working 
with pigeons, showed that the polyneuritis appearing after ad- 
ministration of diseptal B and uliron could be prevented and cured 
by administration of large doses of vitamin Bj (Betaxin). In his 
monograph »Die Funktionen der Vitamine des B-Komplexes im 
Organismus» 2 (l. c., p. 62) Jung discusses the results obtained by 
Engelhardt d al . , and on the basis of his own experimental findings 
and considerations, he arrives at the hypothesis that the aneurin in 
the form of acetylaneurin pyrophosphate has a detoxicating effect 
on the sulfanilamides by acetylation with its own acetyl group: »By 
inundation of the organism with sulfonamide the normal metabo- 
lism of vitamin B would thus be damaged to such an extent as to 
give rise to a vitamin Bj deficienc)'' resulting in neuritis. 

Clinically the neurological symptoms induced by the various 
preparations showed largely the same picture: symptoms of peri- 
pheral neuritis with paresthesias, weakness of the peripheral mus- 
culature of the extremities, especially the lower, increasing to loss 


* Klin. Wchnschr. 1938, p. 1325 and 1939, I, p. 774 
schr. 1938, p. 114 and 1213. ^ 


Deutsche med. Wchn- 


2 Beihefte zur Zeitschr. f. Vitaminforschung, No. 1, 1940. 
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of motor fund ions, peroneal ].:ircMs uni- or bilateral fool-drop, 
!<-sv frequently bilateral woikncss of tin- musculature of the- ihmni, 
impairment of Hie optic nerve (1 case) nmi of tin- acoustic nerve 
(1 case). Until after sulfaim thvlthiazol and, especially, after uliron 
theparcsess itave been refractory and disabling. In one case that tcr- 
minated fatally, after uliron, changes were found in t lie spina} con! 
(‘•er 1.0 up iV Bliss). '1 he appearance of neuritis seems capricious but 
probably more frequent with high dosage of the remedy and, 
espeeially, protracted treatment ■ as emphasized bv Hamburger 
iV Ruegsegger, who employed very large doses in eases of sepsis. 

One of the patients reported by Bietcr .V collaborators, who 
acquired acoustic and peroneal parescs, bad received about !'/)() g of 
sulfathiazol in a mouths. Brown A: Herrrll’s patients wilhpnre- 
ses after snlfamethvltbia/.ol had received respectively 70 g in at out 
I 1 ■. months, MK g in 7 days, and 71 g in Id days. A particularly 
inconvenient circumstance is the fact that tin- neuritis may make 
its appearance up to .several weeks after the discontinuance of the 
treatment (Brown A Herrell). 

It is not to be denied that these neurological complications have 
discouraged the employment of sulfamethylthiazol. In the Mayo 
Clinic, nemrdinp to Brown *V llerrell. the use of mclhylUiiazol 
lias now been piven inf.; and in a report by the Council on 
Pharmacology and (.Iiemistry of the American Medical Association 
it says that owing to the implied risk of neuritis this remedy cannot 
tie recommended for clinical use. Also Berpluud A Frisk who were 
particularly unfortunate in having -I instances of neuritis among 
{heir f»J treated patients advise against the employment of 
sulfamethylthiazol. 

We have been so fortunate not to meet with any instance of neu- 
ritis nmonp our 7.’» sulfainethylt biazol-t rented patients, in spite of a 
relatively liiph thouph brief dosape. 'i'his. we think, is more likely 
to be attributable to incidental pood luck than to the preparation 
itself, as both American, Swedish and Danish preparations have 
been able to cause neurological complications. 

We found the effects of .sulfamethylthiazol and sulfntlnazol to 
he alike. The same has been stated, indeed, by BerpUtnd A: brisk, 
Brown A: Herrell and Hamburger A: Ruegsegpcr. No positive clinical 
observation as to a greater effectively of sulfamethylthiazol nt 
particular, against staphylococcal infections — - has been reported in 
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the literature. In choosing between suifathiazol and sulfamcthijl- 
thiazol, then, m have to rcaluc that the risk 0 / inducing a neurologic 
complication in the patient undoubtedly is greater with employment 
of sulfamethyllhiazol than with suifathiazol 

The introduction of the thiazol preparations have made the 
treatment of pneumonia much easier to carry through. Owing to 
their toxicity, however, these remedies too are not ideal. It is to he 
hoped, inded that less toxic sulfanilamide preparations will he 
put forth in a near future. 


2. Suifathiazol in Blood and Urine. 


On 44 of the patients mentioned under section 1 the suifathiazol 
concentration of the blood was estimated daily. In 10 of these cases 
the daily output of suifathiazol in the urine was foolowed too. Only 
one of these patients, No. 51, may possibly have been treated with 
some remedy of the sulfanilamide group before admission to the 
hospital. The absorptive aspects of this patient are of particular 
interest, however, and hence she has been included in the present 
material. The blood samples were taken regularly at 9 a. m., about 
3 hours after the last dose of suifathiazol. 

In our previous paper we reported some studies on the sulfa- 
methylthiazol concentration of the blood and urine in 25 pneumo- 
nic patients who were treated exclusively with this drug. The 
purpose of our present work will be to present our studies on the 
corresponding aspects for suifathiazol and compare the results thus 


obtained with the same dosage and with employment of the same 
technique of examination. So the account of the two series is made 
up after the same principles. 

For determination of the concentrations we used the Marshall 
method as modified by Frisk. 

In our previous paper it was pointed out that in the analysis of 
the blood the protein precipitation is associated with a constant loss 
of 16—18 % of an added amount of sulfamethyllhiazol and acetyl 
sulfametliylthiazol. Something similar was found in the plotting 
of »Eich» curves for suifathiazol, the protein precipitation being 
constantly associated with a loss of 9-13 % of the free form of the 
substance as well as its acetyl compound. ' As to the details, of the 
analyses, the reader is referred to the mentioned paper 
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In two afebrile adult patients with irrelevant disease the con- 
centration of sulfathiazol in the blood and urine was examined after 
a single dose of 2 g. The outcome of these analyses is evident from 
Fig. 1 (curves A and B). From the curves it will be noticed that 
sulfathiazol in both cases reached its maximal concentration in the 
blood after two hours, and that 7—8 hours after the intake the 



concentration had fallen off to about one-half. After 24 hours no 
sulfathiazol could be demonstrated in the blood. The degree of ace- 
tylation was about the same in the two cases; on an average 70 — 80 
% of the drug was found as free sulfathiazol. 

In the first 24 hours the urine was divided into 3 portions of 6, 6 
and 12 hours’ output. The total excretion in the first 24-hours 
amounted respectively to 54 % and 49 % of the intake. Of these 
excretions 71 % and 42 % appeared as free sulfathiazol. The first 
portion of urine contained respectively 28 % and 21 % of the 
excreted amount, the second portion 27 % and 14 %, and the third 
45 % and 65 %. The urine excreted in the next 48 hours was 
examined as 24-hour urines. The excretion of sulfathiazol ceased 
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o„ the second day after the intake; the tola! excretion amounted to 

M °/ and 71 % of the ingested dose. 

On comparison of ttase results with our previous findings 
concerning sulfamethylthiazol, the most essential difference is the 
Ter degree of acetylation of sulfathiatol in the blood as ive as in 
the urine. The maximal total sulfathiazol concentration of the bio 
appears to he some, id, at lower than that of sulfamethylUiiaail, 
averagin'* 4.7 mg %; on administration of sulfamethylthiazol 1 ™ 
average concentration was 6.1 mg %. Besides, the elimination of 
sulfathiazol proceeds somewhat more rapidly Ilian that of snlfa- 
methylthiazol. While sulfathiazol was eliminated from the blood 
completely in less than 24 hours, a demonstrable amount of sulfa- 
methylthiazol was still present in the blood as long as 51 hours after 
the intake. Accordingly, it took longer before, the excretion of the 
sulfamethylthiazol ceased, small amounts of the drug being present 
in the urine even on the third day after the intake. On the oilier 
hand, the total excretion of the two substances was approximately 
the same. 


Our studies on sulfathiazol are largely in harmony with the 
findings reported previously for these discussions (Simesen; Gsell). 
That sulfathiazol disappears from the blood more rapidly than sul- 
famethylthiazol is in agreement with some previous studies on the 
renal clearance of various sulfanilamides, the clearance rate being 
highest for sulfathiazol (Strauss, Lowell, Taylor & Finland; Frisk). 
Another important factor in the elimination of the drug is its com- 
bustion in the organism. In a number of experiments it has been 
demonstrated that 40—50 % of a given amount of sulfathiazol is 
combusted within 10-12 hours (Simesen). As far as we have been 

able to find out, no similar studies have been carried out concerning 
sulfamethylthiazol. 


Table 6 gives the daily intake of sulfathiazol, the concentration 
o ree and tola] sulfathiazol in the Wood, and — for 10 of the pali- 
gnts - the total excretion of sulfathiazol with the urine. 

inth 17l2 n Tj° n ° f ! r sl ' ,f!,tl ' iazo1 in Wood rose rapidly 
maximum concentration not reached till after 100 
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In the first 24 hours of treatment the sulfathiazol concentration 
of the blood rose hut very slowly, although she was treated after 
the usual principles. Labor set in 21 hours after the institution of 
treatment. The sulfathiazol concentration of the blood was mini- 
mal — 3 hours before and 4 hours after the parturition. The 24-hour 
dose was increased, and in the next 36 hours the concentration of 
free sulfathiazol rose to about 14 mg %. On the 9’ day of illness the 
treatment was discontinued, but it was resumed again as early as on 
the next day. This lime the sulfathiazol concentration of the blood 
did not deviate from the average obtained for the rest of this 
material. These findings might suggest that the slow rise in the 
concentration in the beginning of the treatment was due to a slow 
absorption of the drug from the intestinal canal on account of the 
pregnancy of the patient, as an abnormal blood distribution or 


stasis in the abdominal organs resulting from the gestation might 
conceivably delay the absorption of the drug. 

In order to throw some light on this question, we examined the 
sulfathiazol concentration of the blood in 3 normal parturient wo- 
men in the Lying-in Department A of the Rigshospital 1 — 3 hours 
after a single peroral dose of 2 g of sulfathiazol. The obtained 
results are recorded in Table 7. 


Table 7. 

Sulfathiazol Concentration of (he Blood in 3 Normal Parturient Women 3 
Hours after Peroral Intake of 2 g. Sulfathiazol. 


Patient No. 

1 

2 

3 

Concentration of free sulfathiazol in the blood in mg % 

GO 

CN 


2.5 

Concentration oi total sulfathiazol in the blood in mg % 

3.5 

4.1 

2.8 


On comparison of these findings with the tolerance curves A 
and B in Fig. 1, there is no demonstrable delay in the absorption 
of sulfathiazol from the intestinal canal in normal parturient 
women. So the slow rise in the sulfathiazol concentration of the 
blood in patient No. 51 must have been due to other conditions. 

1 We arc greatly obliged to Professor E. Rydberg, M. D. for permission to 
carry out there studies in his department. 
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In Fig. 3 we have recorded all Uie. concentrations of sulfa- 

thiazol, free as well as total, in the blood after treatment for 3G' IS 

hours. From this it is evident that there is no constant relation 
between the size of the dose and the suifathiazol concentration of 
the blood obtained in the various patients on peroral administra- 
tion of the drug. The same holds true when the 21-hour dose is 
calculated in grams per kilogram of body weight (Fig. <|). 

During the treatment the degree of acetylation in the blood 

Inlf »/ / rf ra ! C Variali0M and distributed a., follows: 
° f 811 thc determinations the free sulfat hia/.ol made m> 

r;i° % 0t t0la ' '' ahlc ’ ia 25 % “mounted to 50-70 % „ 
lemaimng ““ * '-si often 30-50 % of 

31, ° 0 ' 62 “ d e5 > " w 

lore to below 3 8 » and ^iolZcTl^M “ I'TsT 

Z'ZZn*:;; r 

“Ppeor til] after treatment for about 00 ^ ^ mlun < IM *>•>' 
was then 4—5 mo 0 / ,,, ,,, . . ,loure ’ tllc Mmcentratiou 

m»/c In the remaming 5 patients, -on the other 
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hand, the concentration of free sulfathiazol in the blood was on 
an average of the same magnitude as found in the patients in whom 
the temperature fell to a level below 38° within the first 36 — 48 
hours of treatment. In 1 patient (No. 31) the temperature fell by 
lysis in 4 days, in 3 (Nos. 59, 60 and 62) complications developed 
and in 1 patient (No. 65) there was practically no effect from the 
treatment. Two of these patients died (Nos. 62 and 65). 

In the 10 patients in whom the 24-hour output of the drug in the 
urine was followed, the total excretion w r as on an average 50 % of 
the total intake. The greatest excretion wrns found in patient No. 
25, in whom 78 % was recovered. In all these cases the degree of 
acetylation was fairly constant; 70 — 80 % of the excreted amount 
was found as free sulfathiazol. 

Discussion. 

The above-mentioned loss (9 — 13 %) of the drug by the protein 
precipitation in the blood analysis is in agreement with the findings 
reported by Sundermann & Pepper as far as free sulfathiazol is 
concerned, for which these authors found an average loss of 14 %, 
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whereas they found the loss of the acetyl compound was found to 
be 21 %. In contrast hereto, Frisk was able to recover the added 
amounts of sulfathiazol and acetyl sulfathiazol quantitatively when 
the analysis was carried out on blood. 

Our studies on sulfathiazol showed briefly. Rapid rise in the 
sulfathiazol concentration of the blood in the first 12 — 36 hours of 
treatment; large individual variations in the concentrations ob- 
tained. No proportionality between the size of the doses and the 
blood concentrations obtained in the various patients; most often a 
rather slight degree of acetylation. About 50 % of the given amount 
was generally recovered in the urine, with 70 — 80 % of the excreted 
drug as free sulfathiazol. 

Largely, these results agree with the findings recorded by Frisk, 
by Gsell and by Simesen. Still, with the same dosage we generally 
obtain higher concentrations in the blood than found by Frisk and 
by Simesen. The values obtained by us were more in harmony 
with those reported by Gsell — that is, when we take into conside- 
ration that Gsell’s analyses were carried out on serum, in which the 
concentration is 1 % times higher than in whole blood (Simesen). 
Like our findings, with uniform dosage, the analyses reported by 
Gsell and by Simesen showed great individual variations in the 
blood concentrations; and this is in conflict with the results report- 
ed by Frisk. The total output in the urine was somewhat lower 
than reported by Simesen, and more in harmony with the findings 
of Gsell. The low degree of acetylation in the urine has been found 
by all investigators. 

Frisk has stated that a sudden increase in the acetylsulfathiazol 
concentration of the blood often is a precursor of toxic symptoms. 
While our studies were going on, a medicamental rash developed 
in 4 cases (Nos. 53, 60, 63 and 79). In the days preceding this com- 
plication, in patient No. 63 there appeared a moderate rise in the 
acetylsulfathiazol concentration of the blood, while earlier in the 
treatment the concentration had kept fairly constant. In the 
remaining 3 patients no such change was seen in the acetyl- 
sulfathiazol content of the blood. 

On comparison of our results for sulfathiazol with our previoushj 
reported findings for sulfamethyllhiazol the most striking difference 
is the one in the percental amount of the two substances found in 
free form in the blood: with sulfamethylthiazol an even distribution 
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of the values from 20 % to 90 %, with sulfathiazol over 50 % in a 
greater majority of the cases. In contrast hereto, Becker-Christen- 
sen has recently found free sulfamethylthiazol to make up to 
60 70 % of the total value of this substance in the blood. 

Generally the acetylated compound is stated to be less toxic 
than the free substance (K. O. Holler). Still, Clark says that the 
acetylated compound is the more toxic. 

For comparison of the obtained blood concentrations of sulfa- 
thiazol and sulfamethylthiazol on uniform dosage, in Table 8 we 
have recorded collectively the concentrations observed in a num- 
ber of adult pneumonic patients who were treated respectively with 
a daily dose of 6 g of sulfathiazol and sulfamethylthiazol. 

Table 8. 


Comparison between the Blood Concentrations of (he Drugs obtained in a Number 
of Pneumonic Patients treated with Equally Large Doses of Sulfathiazol and 
Sulfamethylthiazol, respectively. 


Mg. % °f sulfanilamide in the blood 

0—3 

3—6 

6—9 

>9 

Percental distribution of the sulfathiazol p ree 
concentrations in a number of pneu- 

fl 

64 

25 

1 

monic patients (115 determinations) Total 

1 

41 

47 

d 

Percental distribution of the sulfamcthyl- p fCe 
thiazol concentrations in a number of 

34 

26 

17 

23 

pneumonic patients (-17 determinations) Total 

0 

36 

19 

45 


From Table S it is evident that the variation of the obtained 
blood concentrations on uniform dosage was greater on employ- 
ment of sulfamethylthiazol than with sulfathiazol. Only 43 % 
of all the sulfamethylthiazol values were from 3 to 9 mg %, whereas 

89 % of the sulfathiazol values fell within these limits. Thus, values 
below 3 mg % and over 9 mg % were far more frequent under treat- 
ment with sulfamethylthiazol than with sulfathiazol. 

Turning to the rate at which the two substances are eliminated 
from the blood, it is found to be higher for sulfathiazol as about 

90 % of the patients bad no free sulfathiazol in the blood 2 days 
after the discontinuance of this medication, while only 50 % of 
the sulfamethylthiazol-treated patients showed a corresponding eh; 
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mination. This harmonizes -with the aforementioned studies on l be 
renal clearance which is greater for sulfallnazol. 

The total excretion of Hie 2 substances is found to main m.iilj 
the same percentage of the intake. With sairamothylthinzo there 
appeared to be a certain relation between the size of the dally dose 
and the percental output of the substance with the urine, insofar as 
the output as a rule was decreasing with increasing dosage. As I he 
daily doses given the sulfalhiazol-t rented patients were more 
uniform in the cases in which we examined the excretion with the 
urine, the possibility of such a relation could not he looked into 
here. On comparison of the. degree of acetylation of the two sub- 
stances in the urine, it is found to lie greater for sulfamelhyllhiazol 
as about 50 % of the excreted drug was acetylatcd. For sulfnl hinzoi 
the corresponding value was found to he 20 — 30 %. 

So, according io our chemical analyses, snlfa(hin:nl differs 
from sulfamcilnjhhiazol in the. following respects: 

1) Less acetylation in the blood. (3 'he chemotherapeutic effect 
of the acetyl compounds is taken to he very slight . 

2) Less dispersion of the blood concentration obtained with a 
certain dosage. 

3) More, rapid excretion from the organism. 

4) Less acetylation in the urine. [The acetylatcd compound 

is stated to be about 10 times less soluble than "the free (Surnler- 
mann & Pepper).] 

5) StilfaUiiazol is staled to be 4-5 times more casilv sn |„i,],. 
than sulfametliylthiazol (Frisk). 

Owing to the, two last-mentioned qualities it will he reasonable o 

excretion of sutfathinzo] r ” ^7“!*"" "* «l*l 

cr concentration of ibis sulisla " ma >' l,n,1 8 a liigh- 

todcucy crysMizaut U ™" ‘" 1(l ,h “ »» ^ d 
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Summary* 

1. Altogether 92 patients with lobar pneumonia were treated 
with sulfathiazol. The case mortality was 10.9 %. After deduction 
of 5 patients, over 60 years old, in whom the cause of death was 
cardiac disease, the case mortality may properly be corrected to 
5.5 %. -The corresponding death rate for a previously reported 
material of sulfamethylthiazol-treated patients was 8.0 % corrected 
to 4.4 %, for 75 patients. So the effect of sulfathiazol is considered 
equal to that of sulfamethylthiazol. 

2. A review is given of the toxic symptoms produced by sulfa- 
thiazol therapy. Compared to the group of sulfamethylthiazol- 
treated patients, the sulfathiazol group showed more cases of rash 
and, especially, hematuria; but all these cases were mild and 
inconveniencing hut little. 

3. In the discussion the literature is reviewed briefly with 
reference to complications ascribable to sulfathiazol and sulfame- 
thyllhiazol, especially the neurological. Neuritis is seen more fre- 
quently after sulfamethylthiazol and uliron, far less frequently 
after sulfathiazol, sulfapyridine and sulfanilamide — which is in 
agreement with the findings in animal experiments on the toxicity 
of these substances. 

4. The sulfathiazol concentration of the blood and urine was 
examined in a number of the treated pneumonic patients, and the 
findings are compared to the corresponding findings for sulfame- 
thylthiazol. Sulfathiazol was found to undergo acetylation in the 
blood and urine in a lesser degree than sulfamethylthiazol, and the 
latter was found to he excreted more slowly; the dispension of 
the values found in the blood was less for sulfathiazol than 
for sulfamethylthiazol. 

5. Among 4 parturient women one showed a delayed absorption 
of sulfathiazol. 
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Reticuloendotheliose — Monozytenleukose, 

Mitteilung von 3 Fallen. 

Yon 

K. MALTHE JACOBSEN. 

(Bci dcr Rcdaktion am 31. Januar 1912 cingegnngen). 


Die Monozytenleukose isl eines der Leiden, dessen Stellung im 
hnemalologischcn System in den letzten Jahrzehnten am starksten 
diskuticrl worden isl; dieses gilt besonders, wenn es sich um eine 
evenluelle aleukaemischc Form handell, wo man nicht nur den 
eventuellen Platz im Systemc diskuticrl, sondern wo man sich auch 
iiber die Existenz dcs Leidcns iiberhaupt in hochstem Grade uneinig 
isl. Die Frage steht mil dem Problem des Ursprungs der Monozyten 
und mil dcr Auffassung der Pathologic des reticuloendotlielialen 
Systems in engem Zusammenhang, und walirscheinlich bedeutet 
keine der lusher aufgestelltcn Theorien die cndlichc Losung dcs 
Problems. 

Ich babe Gelegenheit gcliabt, 3 Falle zu vcrfolgen, bci denen 
man die Diagnose cincr MonozytenJeukose gesteilt oder in Er- 
wagung gezogen hat. Da zwei der Falle Erscheinungen aufweisen, 
die vom gewohnlichen Bilde abweichen, und die zu diagnostischen 
Dberlegungen Anlass geben konnen, erschcint es mir berechtigt, 
hieruber zu berichlcn, indem gerade die Mitteilung von derartigen 
atypischen Fallen vielleicht einmal dazu beitragen kann, das Ver- 
standnis gewisser Probleme der Erkrankung zu erleiclitern. 
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Bovor icli meine Falle beschreibe, moclvte icli tarz (lie Monozy- 
tenleukose im Allgemeinen und die demit m Verbmdung i stdien 
den Prolileme envahnen, und dabei besonders die Verhaltmsse 
berucksiclitigen, die die hier vorliegenden Falle beruliren. 

Der erste Fall von Monozytenleukose wide von Rescliad 
Schilling im Jahre 1913 beschrieben. Diese Untersucher memten 
dutch den Nachweis dieser Leukoseform den Beweis dafiir bekom- 
men zu haben, dass die Monozyten eine haematologische Reihe fur 
sich ohne nahe Verwandtschaft mit der myeloiden oder der lympha- 
tischen Reihe ausmachten. Diese Auffassung land nicht sogleiclr 
allgemeine Anerkennung, und besonders Naegeli nahm an, dass es 
sich nur urn eine Abart der myeloiden Leukose mit (voriibergehen- 
der) Monozytose handelte. Nach und nach wurden jedoch zahl- 
reiche Falle von Monozytenleukose mitgeteilt, und die meisten 
Autoren nehmen jetzt an, dass es sich wirklich um eine besondere 
Krankheit mit gewissen charakteristischen klinischen und haema- 
tologischen Daten handelt. Nur wenige verneinen jetzt ihre Eksi- 
stenz. Aus Skandinavien wurden 5 Falle berichtet. 3 von diesen 
wurden von Plum & Thomsen (1938) mitgeteilt, und in dieser 
Arbeit wird eine vorzugliche Obersicht liber die Klinik und Haema- 
tologie der Erkrankung gegeben. Unter Hinweis auf diese Arbeit 
mochte ich nur die wichtigsten Symptome, so wie sie in mehreren 
Obersichtsarbeiten (Osgood u. a.) aufgestellt sind, envahnen. 
1). Zuweilen sind keine, und meist nur einzelne Lymphdriisengrup- 
pen vergrossert, und dann in der Regel nur massig. 2). Die Leber 
und die Milz sind oft nicht palpabel und in der Regel nur wcnig 
vergrossert. 3). Wean sich Gingivaaffektion findet, besteht diese oft 
in Nekrose (Forkner 1934). 4). Im Blute finden sich in der Regel 
eine vermehrte Anzahl von Leukozyten mit relativer und absoluter 
Monozytose und Vorkommen von unrcifen Zellen der Monozyten- 
reihe. Es ist charakteristisch, dass diese Vermehrung der Mono- 
zyten im Verhaltnisse zu den normalen Zellen gewohnlich nicht 
denselben Grad erreicht wie bei den anderen Leukosen, wo man z B 

Leuk0se finden kann,' 

s e Werte r "'esentlieh geringere prozen- 

teclie Werte vorhanden smd, - Weiter fallt auf, dass neben den 

unreifen Monozyten oft unreife Zellen der myeloiden Reihe vor 

kommen Cerade dieses Verhalten war Anlass zu Diskussionen (iber 

Eksistenz einer selbststandigen Monozytenleukose. 5) Histo- 
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logisch fmdet man Infiltrationen von monozytahnlichen Zellen im 
Gewebe, die wesentlich perivascular auftreten. — Eins der Haupt- 
argumente Naegelis gegen die Eksistenz der Monozytenleukose 
ist die erwahnte Tatsache, dass man oft. eine Reihe unreife'r Zellcn 
der myeloiden Reihe im peripheren Blute findet. Dieses Argument 
wird teihveise dadurch geschwacht, dass etwas ahnliches auch recht 
eft bei ebroniseber lympbatischer Leukose vorkommt. Das Argu- 
ment wurde endgiiltig von Doan & Wiseman (1934) entkraftet, 
die bei einem Falle von Monozytenleukose zeigten, dass die Mono- 
zyten als die cinzigen der vorkommenden Zellen nicht an den nor- 
malen rythmischen Schwankungen, denen die normalen Leuko- 
zyten unterworfen sind (Doan & Zerfas, 1927), teilnabmen, und 
dass ferner die Monozyten teils amitotische Zellteilung und teils 
Mitosen zeigten, wclclie oft pathologiscb, d, h. unsymmetrisch, 
unter Bildung von ungleich grossen Kernen waren, wohingegen die 
myeloiden Zellen sich bezuglieb der erwahnten Erscheinungen nor- 
mal verliielten. 

Hiernach sollte kein Zweifel daruber herrschen, dass der 
leukotische Prozess nur die Monozyten umfasst bat, walirend die 
myeloiden Zellen auf eine pathologische Einwirkung reagiert 
haben. 

Schilling machte schon 1919 darauf aufmerksam, dass der 
wesentliche Unterscbied zwischen Monozytenleukose und Mono- 
zjdose auf infektioser Basis in dem echten hyperplastischen, in- 
filtrativen Wachstum der Monozyten bei der Leukose liegt. 

Das wesentliche Problem, zu dessen Losung die Monozyten- 
leukosen vielleicht beitragen konnen, ist der Ursprung der Moho- 
zyten. t)ber diese Frage herrscht noch unter den verschiedenen 
Autoren grosse Uneinigkeit. Forkner hat nicht weniger als 19 
verschiedene Meinungen fiber diese Frage gesammelt. Einer der 
Griinde dieser Yerwi rrung ist vielleicht, wie Nordenson anfulirt 
(1938): »Jetzt hat fast jeder Haematologe seine eigene Nomen- 
klatur, und in den Zellenbezeichnungen herrscht eine unglaubliche 
Yenvirrung». Es wurde von Vorteil sein, wenn die Haematologen 
versucliten, eine gleichartige Nomenklatur einzufiihren. 

Aschoff & Kiyono (1914) waren die ersten, die die rubenden 
Wanderzellen und die Endothelzellen in ein System, das Reticulo 
endothelialsystem, zusammenfassten, indem sie zeigten, dass 
gewisse Bindegewebszellen, die »Histiozyten», in vivo dazu kn 
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Stan.de waren, Karminfarbkorner, wclchc in die Blutbalm mji- 
ziert wurden, zu phagozytieren. Die Untersuclier memten, dass die. 
Histiozyten mit den Monozyten des Blutes identisch seien, und dass 
deshalb die Monozyten zu den Bindegewcbszellen m genelischer 
Beziehung standen. Pappenlieim (cit. Schilling 1919) zeigtc indcs- 
sen, dass man selten bei den Monozyten des Blutes Phagozytose 
findet, und er schlug dalier vor, dass es melir als cine Art von 
Monozyten gabe, nalimlicb die eigentliche Monozyten und die 


Histiozyten. 

Als nach und nach die Mittcilungen iiber beobachtete Falle von 
Monozytenleukose haufiger wurden, begann aucli das Studium des 
reticuloendothelialen Systems und der Monozyten, und vor allem 
das Studium eines eventuellen Zusammenbangs der Monozyten mil 
dem reticuloendothelialen System. Bei Nordenson (1939) findet. 
sick eine ausfuhrliche Beschreibung dieser Entwicklurig, und icb 
moclite mich darauf bescliranken, einzelne Erscheinungcn, die fur 
die Diskussion meiner Falle von besondcrer Bedeutung scin konn- 
ten, anzufuhrcn. 

Auf Grund der Auffassung, dass die Monozyten in dem rcliculo- 
endotlielialen Gewebe gebildet werdcn, hat man die Monozylen- 
leukose als eine Reticuloendotheliose bezeichnet (Damesbek 1930, 
1933 u. a.). Es bestand jcdoch grosse Uneinigkeit dar iiber, inwie- 
weit die Monozyten aus der reticularen odor aus der endothelialen 
Komponente des Systems gebildet wurdc, sowie aucli iiber das 
gegenseitige Venvandtschaftsvcrhaltnis zwischen den Zellcn, die 


man bei der histologiscben Untersuchung hypcrplastisch fand. 
Man hat besonders diskutierl, ob man die Histiozyten als Slnmm- 
zellen der Monozyten belrachten solle, oder ob sie nebcngeordncle 
Zellen evt. mit gemeinsamen Ursprung seien. Thaddcn & Bakalos 
(1939) haben die Theorie aufgestcllt, dass die Slammzellen der 
Monozyten, welche sie Monoblast cn und Promonozytcn bcnermen, 
mit den Zellen, die man gewohnlich Myeloblasten und Promyclo- 
zjden nennt, identisch seien. Sie lehnen die Bedeutung dieser 
Zeilen fur die Granulopoiese, jedenfalls unler nornialcn Vcrhall- 
mssen, ab. Em wichtiger Grund dieser Unubcreinslimmungcn 
iegt wie u. a. Forkner und Nordenson hervorheben, in der fehlen- 

d“ s u„"t bCr d ! e N0 ” e " k ' at ‘"'- Es ist 50 k ™“'vcgs sichcr, 
^“‘ er m “ dCr HhUuyto das 
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Man ist sicli nicht vollstandig dariiber einig, ob die Moaozyten- 
leukose eine Reticulose ist. Levine und Schilling haben Falle von 
Mo nozy tenleu kose beschrieben, bei denen lceine wesentliche Pro- 
liferation des reticularen Gewebes gefunden vvurde. Osgood (1937) 
halt die Bezeichnung Reticulose oder Reticuloendotheliose fiir die 
Monozytenleukose nicht fur geeignet, da sie ein Wissen vortauscht, 
das man nach seiner Meinung noch nicht besitzt. Nach Osgoods Auf- 
fassung ware es genau so gcrechtfertigt, die iibrigen Leukosen als 
Reticuloendotheliosen zu bezeichnen, da alle Zellen des Blutes 
schliesslich von den multipotenten, mesenchymalen GeAvebszellen, 
welche das reticuloendotheliale System ausmachen, abstammen. 
Forkner (1938) ist derselben Auffassung. Grosse Uneinigkeit 
bestelit auch iibcr den Begriff »aleukaemische Reticuloendotheliose)) 
oder »aleukaemische Monozytenleukose». Unter dieser Bezeichnung 
wurden mehrere Falle beschrieben (Letterer 1924, Clough 1932, 
Damcshek 1933 u. a.), bei denen man Proliferation des reticulo- 
endothelialcn Systems ohne gleichzeitig vorkommende Blutver- 
anderungen gefunden hat. Andere Autoren (Levine 1934, Osgood 
1937) lelmen diese Auffassung ab und machen darauf aufmerksam, 
dass es sich wahrscheinlich urn atypische, septische Infektionenmit 
reticuloendothelialer Reaktion gehandelt hat. 

Epstein (1925) hat als erster versucht, die Reticulosen zu syste- 
matisieren. Er envahnt zwei Haupttypen: reine Reticulosen und 
assoziierte Reticulosen. Bei den erstgenannten ist Proliferation des 
reticuloendothelialen Gewebes ohne sichere Veranderungen des 
periplieren Blutes vorhanden, wahrend die zweite Gruppe von der- 
artigen Veranderungen begleitet ist (Monozytose, Lymphozytose 
etc.). Robb-Smith (1938) hat versucht, die Reticuloendotheliosen 
auf Grund des liistologischen Befundes in den Lympbdrusen ein- 
zuteilen. Er stellt ein selir sinnreiches und sebr schematisches 
System auf, welches siclierlich das allergrosste histologische Spezial- 
wissen fordert, um mit Erfolg durchgefiihrt zu werden. Hiernach 
gehoi'en samtliche Leukosen zu den Reticulosen, da sie zu den so- 
genannten »medullaren Reticulosen» gehoren, bei denen Prolifera- 
tion des reticularen Gewebes, das mit dem Pulpagewebe der Lymph - 
driisen in Verbindung stelvt, vorkommt. Dies stimmt insoweit mit 
der erwalmten Auffassung Osgoods uberein. 

Nordenson hat das reticulare Gewebe besonders durch Ivnochen- 
marksbiopsien und durch intrasternale Injektion mit Tusche ein- 
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geliend untersucht. Er unterscheidet zwisclien Monozytenleukose 
und Reticulose mit monozytarer Blutreaktion; in bciden F alien 
kommt Proliferation des reticuloendotlielialen Systems vor, diese 
ist jedoch bei den Leukosen niclit stark ausgesproclien. Er teilt 
drei Falle von Reticulose mit, zwei acute und einen chronischen. 
Die acuten Falle zeigen zum Teil monozytare Blutreaktion, dcr 
chronisclie Fall niclit. Der Untersuclier bat durcli eine cxperimen- 
telle Arbeit nachgewiesen, dass ein Teil der Blutmonozyten sowie 
aucli ein Teil' der Knoclienmarksreticulumzellen nach intrastcrnaler 
Injektion mit Tusche diese phagozytieren, und er nimmt an, dass 
diese Monozyten von den phagozytierenden Reticuluinzellen stam- 
inen. Bei den drei envahntcn Fallen von Reticulose findet man 
selir deutliclie "Obergange zwisclien den Reticulumzellen des 
Knochcnmarks und den Monozyten, die zum Teil das periphere 
Blut pragten. Nach Nordensons Meinung bestebt also bier einc 
Wahrscbeinlichkeit ftir die reliculare Abstammung der iMonozyten. 
Nordenson legt nacli seiner historiscben Besprecbung des Mono- 
zytenproblemes fest, dass die Auffassung dcr Monozytcngenese 
stark subjektiv gepragt ist, und dass das Problem sicb schwerlich 
auf patbologiscb-anatomiscben Wegen losen lasst, da die Metboden 
der Differenzierung zu grob sind. Er meint jcdocli festlegen zu 
konnen, dass die Monozyten genetiscb mit dem rcticulocndotbelia- 
len System zusammengebdren, und dass sie unter gewissen patlio- 
logischen Verbaltnissen bieraus entstelien. 

Fall I. Frau, IC. M. A., geb. 24/5 1892. Keine frtihercn Erkrankungen. 
Ein halbes Jalir vor der Einlicferung (d. h. im Juni 1940) war die Patienlin 
»erkaltet» mit I-Iusten und Fieber. Sic wurde zu Hause mit 30 Tabletien 
Streptamid (Leo) (9 Gramm Sullanilamid) behandelt. Sie war 0 Wochen 
bettlagerig. — Seitdem fuhlte sie sicli mude, konnte jedoch ihr ITausweson 
besorgen. 

Wahrend des letzten Monals vor ihrer Einlicferung nalim ihre Miidig- 
keit stark zu. Es kam gleichzeitig zu Palpilationen und Dyspnoc bei der 
Arbeit, Schwindel und Itopfschmerzen; zuletzt Paraesthesien in Handen 
und Fiissen und Troclcenheit im Munde. Koine Dyspepsie. Ivcin Zeichen 
von haemorrhagischer Diathese. 

Einlieferung in die medizinische Abteilung des Kreis- und Stadtkran- 
kenhauses in Svendborg am 4/12 1940. Die Patienlin war bei dcr Einlie- 
ferung sehr anaemisch. Auf den Waden fanden sicb einige Ekkymosen, 
sonst kern Zeichen von haemorrhagischer Diatliese. Voile Prolhese im 
Munde. Zahnfleisch und Mandeln zeigten keine Abweicliung vom normalen. 
ieine palpabeln Lymphdriisen. Stethoscopia cordis et pulmonum zeigte 
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nichts Abnormes. Der Bauch war gross und adipos, die Leber nicht pai- 
pabel, wahrend die Milz einen Fingerbreit unter dem Rippenrande palpabel 
war. tlbrigens keinen abnormen Befund. Blutsenkungsreaktion (nac)i 
Westergreen) 100 mm; Wassermann-Kahn-Reaktion -P. 

Untersuchung des Blutes und des Sternalpunktates (vergl. Schema und 
spatere Beschreibung) deuteten auf eine Monoeytenleukose. Am 9/12 
vrurde Bluttransfusion gegeben, 500 cm 3 . Am 10/12 trat starke Haemate- 
mesis auf, die nicht zum Stillstand gebracht werden konnte, sondern fort- 
setzte, bis der Tod am 11/12 eintrat. 

Sectionsbefand (durch den Autor). Die Leiche ist ausserst anaemiscli. 
Es findet sich eine adhaesive PJeuritis auf beiden Seiten. Die Lungen sind 
etwas schwer und fest mit reichlichem Oedem, dock ohne Infiltrationen. Die 
Pericardhohle fast total durch eine dicke, fibrose, adhaesive Pericarditis' 
obliteriert. Die Leber ist vergrossert, 23 x 18 x 7 cm, fest, graubraun mit 
graubrauner Schnittflache ohne besondere Zeichnung. Die Milz ist ver- 
grossert, 17 x 12 x 5 cm, auf der Schnittflache graurot, leicht cadaveros, 
ohne besondere Zeichnung. Die Nieren sind leicht vergrossert, auf der 
Schnittflache blass grau mit hyperaemischer Zone am Ubergang zwischen 
Cortex und Medulla. Im Mesenterium, im Ventriculus, in den Intestina und 
in pelves renum sind Petechien; im Ventriculus wurde Blut gefunden. 
Keine Vergrosserung der Lymphdriisen. 

Mikroshopische Untersuchung (durch den Autor). Die Nieren: Am 
Obergange zwischen Cortex und Medulla findet sich Infiltration von Zellen 
mit reichlichem Protoplasma und grossem Kern mit losem Chromatinneiz, 
von ovaler oder mehr Oder weniger eingekerbter und unregelmassiger Form, 
genau wie die im Blute zirkulierenden Monozyten. Keine Riesenzellen. 
Wenige Mitosen, einzelne Plasmazellen. In der Leber ist das Parenchym 
wohlerhalten. Von den Scheiden der Portagefasse ausgehend ist massige 
Infiltration von Zellen, die genau den in den Nieren gefundenen Typen- 
zellen entsprechen, vorhanden. Keine Riesenzellen. Einzelne Mitosen. 
In den Lungen sind die Alveolen tiberall mit Oedemfltissigkeit gefiillt die 
teils rein, teils mit grossen mononuclearen Zellen gemischt ist. In den 
Septen sielit man, teils intra-, teils extravasal, einige Zellen, die den Typen- 
zellen alineln. Gleichzeitig sieht man intravasal eine Reihe von Riesen- 
zellen vom Typus der Megakaryozyten. Das ICnochenmark ist sehr zellreicb. 
Die normalen Elemente sind in grossem Umfange von den beschriebenen 
Typenzellen verdrangt, es ist jedocli eine Anzahl von erythropoietischen 
Zellen, einzelne myeloide und wenige Plasmazellen vorhanden. Melirere 
Riesenzellen vom Typus der Megakaryozyten. Wenige Mitosen. In der 
Milz ist die normale Struktur ganz von dem hyperplastisehen Pulpagevebe 
ausgefiillt. Dieses besteht aus zahlreichen, sehr unregelmassigen Zellen, 
grdsseren und kleineren, mit rundem bis ovalem Kern und zalilreichen 
»Typenzellem mit unregelmassig geformtem oder eingekerbtem Ivein. 
Melirere Riesenzellen mit grossem, hellem, in der Regel rundem Kern ion 
lockerer Netzstruktur und mit reichlichem Protoplasma. Mehrere Mitosen. 
In einer Lymphdriise wird massige Hyperplasie des Markes gefunden mit 
Bildung von Zellansammlungen, welche reichliches Protoplasma und einen 
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o-rossen, hellen Kern haben, der von selnvankender, render bis ovaler Oder 
stark eingekerbter Form 1st wie die Typenzellen. Ausserhalb dieser An- 
sammlungen findet sich normales, Iymphatisches Gewebe. — In kemem 
der Organe wurde eine sichere Vermehrung des Reticulinnetzes gefunden, 
auch nirgends Hyperplasie oder Ilypertrophie der Endothclzellen in den 
Capillaren oder in den Sinus. 

Es handelt sich also um eine 48-jahrige Frau, die ungefahr seit 
y 0 Jahre an einer Erkrankung gelitten hat, die zum Schluss einen 
acuten Yerlauf nahm und zum Tode fiihrte. Das periphere Blut- 
bild und die Knochenmarksbiopsie deuteten auf Monozytenleu- 
kose. Die mikroskopische Untersuchung der Organe bestatigte 
diese Diagnose, da infiltratives Wachstum monozytaren Gewebes, 
hauptsachlich von den Gefassscheiden ausgehend, gefunden wurde. 


Fall II. Mann, C. J. C. L., geb. am 6/5 1877. Iveine fruheren Erkran- 
kungen. 5/4—28/8 1931 Einlieferung in die staatliche Irrenanstalt in Viborg 
mit der Diagnose einer Psycliosis psychogenica. Der Ilaemoglobimvert 
(Saldi) war damals 102 %. ICeine Mil?,- oder Lebersclnvulst. 1937 begann 
der Patient unter Miidigkeit zu leiden, und der Arzt slcllte Anaemic (Salili 
50 %) und Achylie fest. 

Einlieferung in die mod. Abteilung des ICreis- und Stadtkrankenhauses 
in Odense vom 17/1 — 25/2 1938. Man stellte hier fest, dass seine Milz bis 
zur Umbilicaltransversale reiclite; bei der somatischen Untersuchung iibri- 
gens Icein abnormer Befund. Wassermann-Kahn-Reaktion -r. Blutdruck 
150/100. Osmotische Resistenz leiclit hcrabgesetzt, Blutsenkung (Wester- 
green) 70 mm, Sahli: 49 %, Leukozyten: 2240 mit »normaler Verteilung>> 
(das Ausstrichpraparat niclit crhallen), Blutungszeit: 20 Min. Achylie. 
Man stellte die Diagnose Morb. Banti, und der Patient wurde in die chirur- 
gische Abteilung iiberfuhrt, wo man nach Bluttransfusion Spleneklomie 
vornahm. Die Milz mass 29 x 11 x 4.5 cm, wog 670 g. Vgl. unten die 
histologisclie Untersuchung der Milz. 

Nach der Entlassung befand sich der Patient einigermassen wohl, 
litt jedoch fortwahrend an zunehmender Miidigkeit. 

5/3—24/4 1939 wieder in die med. Abteilung wegen einer Bronchopneu- 
monia dx. oingeliefert. Er wurde mit M & B 693 und acid, ascorbin. intra- 
vencis behandelt. Blutsenkung: 12— 5S— 22 mm. Wassermann-Kahn- 
Reaktion -r, Widal -r. Untersuchung des peripheren Blutes vgl. Schema 

Von Vergrosserung der Leber kein Zeichen. Ffihltc sich bei der Entlassung 
wohl. ° 


Seitdem, fortwahrend zunehmende Miidigkeit; eine Zeitlang war cr 

m 39 °- Sl,iteretwas Hant i” ck ™- 

Wurde wieder in die selbe Abteilung eingeliefert 13/7—25/7 1939 In 
dem Gesicht hatte er ein kleinpustuloses Exanthem und auf dem Rumpf 
em petechiales. Paul-Bunnels Reaktion ftir Mononucleosis infect.: i Dio 
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Abb. I. Monozyten von Slernalpunkfal. Fall II. X 1000. 

Man sieht den unregelmassigen Kern mit Chromatinknotchen und Vacuolen. 
Diese Zellen sind fur alle drei Falle typisch. 




Abb. II. Eine Milzfollikel Fall II. X 100. 

Man sieht die normale Zentralpartei der Follikel, von einer helleren Zone 

abnormer Zellen umgeben. 
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Abb. 111. Milzcapillar. Fall II. X -150. 
Mehrcrc hypcrplastisclic Endolliclzcllcn. 


Untersuchung des peripheren Blutes und die Knochenmarksbiopsio deute- 
ten auf Monozytenleukose (vgl. Schema und spatere Beschreibung). Der 
Patient wurde deslialb in die Radiumstation in Odense uberfiihrt wo 
er vom 25/7—23/S lag. Er war bei der Einlieferung mager, leiclit anae- 
misch. Im Gesicht und auf dem unlersten Teil des Rumpfes warcn zalil- 
reiche ldeine, gelblichbraune Papeln und einzelne Peiecbien vorhanden. 
In der Mundhohle kein abnormer Befund, bes. koine Schwellung des Zahn- 
fleisches und keine Nekrosen. Der Schlund: die Tonsillen niclit vergros- 
sert. Die Leber reichte von der Mitte der linken Gurvatur bis Spina iliaca 
anterior superior; die Oberflache war glatl, und das Organ fiihlte sich hart 
an. Auf beiden Seiten des Halses, in der rechten Achselliohlc und in bei- 
den Leisten waren wcnige versehiebbare, weicbe, nicht schinerzende 
Driisen fiihlbar. Bluluntersuchung und Sternalpunktur vgl. Schema und 
spatere Beschreibung. Es wurden 22 Rontgenuniversalbestrahlungen von 
je 6 r gegeben. Die Temperatur schwankle auf uncharakterislischc Weise 
zwisclien 37° und 38.5°. 

Der Patient befand sich bei der Entlassung wolil, wurde aber bald miidc 
und matt. Der Arzt des Patienten erklarte, dass dieser einige Zeil darauf an 
einer exsudativen Pleuritis erkrankle. Er wollte sich sclir ungern wieder ein* 
liefern lassen, weshalb man (am 20/10 1939) bei ihm einen Besuch ablegte, 
um eine Blutprobe zu entnehmen (vgl. Schema). 

Am 25/11 1939 wurde der Patient wieder in die Radiumstation in 
Odense eingeliefcrl, der Tod trat aber unmitlelbar nach der Einlieferung 
ein; eine Probe des peripheren Blutes konnte man deslialb nicht entnehmen. 
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Abb. IV. Knochcnmark. Fall II. x 100. 
Ivraftigc Hyperplasie. 


3 Stundcn post mortem fiihrte man eine Sternalpunktur aus. Hierin waren 
die Zeilen reel it wohl bewahrt. 

Sectionsbefund {Prosector J. Vesterdal Jorgensen). Pleurae: verbreitete 
lose Bindegewebsadhaesionen auf beiden Seiten. Ziemlich reicliliche gelb- 
Jiche, serose Fliissigkeit. Lungen: gross, schwer, hyperaemisch und cede- 
matos. Keine Infiltrate, spez. keine Zeichen von Tuberkulose oder Meta- 
stasen. Die Hilusdriisen nicht vergrossert. Das Herz: kein besonderer Be- 
fund, spez. keine Endocarditis. Die Bauchspeicheldriise normal; an ihrer 
Unterseite eine Lymphdriise von der Grosse einer griinen WaJlnuss, die 
auf der Schnittflache hell gelblich, etwas fest ist. Die Leber stark ver- 
grossed, Gewicht 4800 g. Die Oberflaclie glatt. Die Konsistenz weicli. 
Auf der Schnittflache ist die Zeichnungbald ausgeldscht, bald wie vergro- 
bert. Die Gallenblase vergrossert mit ca. 100 fazettierten Steine von 
Erbsengrosse. Die Nieren voluminos. Die Kapsel leicht abzulosen. Die 
Oberflaclie glatt mit normaler Zeiclmung, die in der linken Niere jedoch 
leicht venvischt und etwas heller ist als in der rechten {an leukaemisches 
Infiltrat erinnernd). Das ICnochenmark locker, graurot. 

Mikroskopischer Befund (durch den Autor). Die Nieren: verbreitete. 
Degeneration des Parenchymes mit peritubularem Oedem. In ausgedehn- 
ten Ansammlungen Infiltration mit reticularem, sehr zellreichem Gewebe. 
Die Kerne dieser Zeilen sind meist recht gross mit feinmaschigem Chroma- 
tinnetz und deutlicher Kernmembran; es kommen aber auch kleinere und 
etwas dunklere Kerne vor. Vide der Kerne zeigen die gleiche Form wie 
die der im Blute und in dem Knochenmark nachgewiesenen Monozyten: 
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Abb. V. Nicrc. Fall II. X 100. 
Leukaeniisclie, pcritubularc Infiltration. 


eine stark eingekerbte und unregelmassige. Silborgefarbi.es Praparat a. m. 
Foot zeigt ausgesprochene Vermolirung des Reticulins in den Infiltraten. — 
Starke Infiltration von genau der gleiclien Art wie in dem Nierenparen- 
chym findet sick in einem perirenalen Fettgewebe. Die Lungen: starke 
Hyperaemie der Capillaren. Die Alveolen sind mit Exsudatfliissigkcit ge- 
fiillt. Die Septa sind sehr zellreich, die Zellen sind von der gleiclien Art 
wie die bei den Nieren beschriebenen »Typonzellen». Um einige dergrosseren 
Gefasse herum ausgesprochene Infiltration von »Typengewebe». Koine 
sichere Reticulinvermehrung. An einzelnen Slellen in den Capillaren 
kommt Hypertrophie der Endothelzellen mit grossem, gedelmt-ovalcni 
Kern und reiclilichem Protoplasma vor. Einige Riesenzcllen mit unregel- 
inassigem Kern (Megakaryozylen). Die Leber: verbreitete Degeneration des 
Parenchyms in grossen Teilen. Von den Sclieiden der vena porta und arleria 
hepatica ausgehend findet man uberall starke Infiltration des Parenchyms 
mit Typengewebe mit den charakteristischen Kcrnen und mit Rcliculin- 
vermehrung. Ausserdem wenige segmentkernige Leukozyten und Lympho- 
zyten und einzelne Plasmazellen. Einzelne Mitosen kommen vor. Keine 
Riesenzellen. Starke Hyperaemie der Capillaren. Ilier und dort Hyper- 
trophie der Endothelzellen in den Capillaren. Das Knochenmark ist ausser- 
ordentlich zellreich. Normale Knochenmarkszellen fchlen fast giinzlich, sie 
sind von zahlreichen Typenzellen erselzl mit grossem, bellem Kern von 
sclnvankender Grosse, von ovaler und unregelmassiger bis stark einge- 
kerbter und gekriimmter Form. Wenige eosinophile Zellen. Melirere 
Riesenzellen mit grossem, ganz unregelmassigem Kern, w el die vollstiin- 





42 


K. MALTHE JACOBSEN. 


dig an Megakaryozyten erinnern. Das Blut in den Gefassen der Organe und 
aus einem fixiertem Koagulum einer grossen Vene: von kernhaltigen 
Zelien gefullt, worm die Kerne grosser Oder kleiner sind,liell mit lockerem 
Chromatmnetz, von ovaler Oder unregelmassiger Form vie die beschriebe- 
nen Typenzeilen. Die Schilddriise und Nebennieren: nichts Abnormes 
Die Milz (Operationspraparat 21 Monate vor dem Tode): Die Follikelstruk- 
tur erhalten. - Die Follikeln etwas hyperplastisch. Die zentralen Teile der 
Follikeln sind normal, oft mit Keimzentren. Man sieht jedoch eine deut- 
liche Abnormitat peripher in den Follikeln, indem die Zelien grosser als 
normal werden mit grossem, bellem Kern mit losem, deutlicb gezeiclme- 
tem Chromatin und deutlicher Kernmembran. Die Kerne sind von recht 
schwankender Form, einige von ovaler Oder runder, andere von grosserer 
und unregelmassigerer Form. Das Pulpagewebe ist ebenfalls hyperpla- 
stisch mit deutlicher Vermehrung der Zellenanzahl. Die Kerne hierin 
von schwankender Form wie oben beschrieben. Ausserdem viele Plasma- 
zellen. Das Reticulin ist deutlich vermehrt. An zahlreichen Stellen sieht 
man die Endothelzellen hyperplastisch mit reichlichem Protoplasma an der 
Capillarwand entlang gelagert und einem Kern, vergrossert, langgedehnt 
oval mit diinnem, feinem Chromatinnetz. Man kann nicht mit Sicherheit 
feststellen, ob eine Abstossung dieser Zelien in die Blutbahn stattfindet, 
obgleich dies an mehreren Stellen der Fall zu sein scheint. — Mehrere 
Mitosen kommen vor. Nur ganzeinzelne derPulpazellen gleichenMonozyten, 
indem dock der Kern in der Regel nicht so unregelmassig, eingekerbt and 
gewunden ist wie in diesen. Keine Hyperaemie in den Sinus oder in den 
Gefassen. Lymphdrtisen: Ausgesprochene Hyperplasie des Markgewebes 
mit Yerdrangung von Sinus und Follikeln. Das hyperplastische Gervebe be- 
steht zuw grossten Teil aus Zelien mit recht reichlichem Protoplasma und 
einem Kern von schwankender Grosse, meist recht gross mit losem Chroma- 
tinnetz, deutlicher Kernmembran. Zahlreiche Kerne sind selrr utiregel- 
mdssig, gekriimmt und eingekerbt wie Typenzeilen. Einzelne Riesenzellen 
mit grossem, unregelmassigem Kern und mehrere Piasmazellen kommen 
vor. An einzelnen Stellen deutliche Hypertrophie des Capillarendothels. 

In einer der Driisen finden sich die von Tuberkeln bekannten Riesenzellen 
mit typischer, peripherer Lagerung der zahlreichen Kerne; es fanden sich 
jedoch keine Tuberkelbazillen. 

Es liandelt sich um einen 62-jahrigen. Mann, dessen Erkrankung 
einen chronischen Yerlauf hatte. 21 Monate vor dem Tode wurde 
er wegen einer scliweren Splenomegalie einer Splenektomie unter- 
zogen. Kurz darauf entwickelte sich ein haematologisches Bild, 
welches anf Monozytenleukose deutete. Das Sectionsmaterial 
scheint diese Diagnose zu bestatigen, indem sich in verschie- 
denen Geweben infiltratives Waclistum monozytaren Gewebes 
fand. 
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Fall III. Mann H. P. L. A. geb. am 14/9, 1897. Keine friiheren Er- 
krankungen, von einer Dyspepsie, welche seit seinem 25. Jahre andauerte 
abo-esehen. 4 Monate vor der Einlieferung begann das jetzige Leiden mit 
zunebmender Mudigkeit und Gewichtverlust. Gleichzeitig verschlim- 
merte sick die Dyspepsie. Keine Melaena Oder Haematemesis. 

Einlieferung in die cliirurgische Abteilung A des Ivreis- und Stadt- 
ltrankenhauses in Odense am 18/1 1940. Rontgenbild des Hagens und 
Darmkanals: kein Zeichen von Cancer. Wassermann-Kalm-Reaktion . . 
Salili: 42 %, Erythrozyten: 1.16 Mill. Index color. 1.81. Blutsenkungs- 
reaktion (Westergren): 120 mm, Faeces: keine occulte Oder manifeste 
Blutung. 

Wurde am 9/2 in die med. Abteilung B uberfubrt. Blutsenkung: 161 — 
180 mm. Blutdruck: 130/80. Urin: niclits Abnormes, spez. keine Bence- 
Jones’ Protein. Veniilenblut: kein Wacbstum. Paul-Bunnel’s Reaktion fiir 
Mononucleosis infect.; -r. Rontgenfoto der Lungen und diverser Knochen: 
kein abnormer Befund. Blutuntersucbung: vgl. Schema. Es wurde Intri- 
cula 2 Rohren taglich und inj. Exliepa fort. 2 cm 3 2mal woclientlich gege- 
ben. Am 21/2 wurde Bluttransfusion gegeben (450 cm 3 ). Wegen des Fundes 
bei der Sternalpunktur, welcher auf Monozytenleukose deutete (vgl. Schema 
und spatere Besclireibung), wurde er am 22/2 1940 in die 

Radiumstation in Odense tiberfuhrt. Er war damals stark anaemiscli. 
Im Gesicht und auf dem Rumpfe f and sich ein verbreitetes maculopapulbses 
Exantliem mit Rotung und Infiltration in verstreuten Flecken. Der 
Patient hatte schon immer eine »unreine» Haut, das Exantliem soil sich 
jedoch in den letzten Monaten verschlimmert haben. — Kein Zeichen von 
haemorrhagischer Diatliese. Atropine der Papillen der Zunge, deren Ober- 
fiache stark gefurcht war. Das Zahnfleisch im unteren Teil des.Mundes war 
etwas succulent, docli oline Haemorrhagien oder Nekrosen. Die Schleim- 
haute zeigten iibrigens nichts Abnormes. Keine palpabeln Lymphdriisen. 
Stethoscopie der Lungen und des Herzes normal. Leber und Milz nicht 
fiihlbar. Keine Ascites. An den Extremitaten nichts Abnormes. Am 21/2 
wurde eine inguinale Lymphdruse fur die Biopsie entfernt. Diese ergab 
ein Bild, »welche fur keine bestimmte Systemkranklieit charakteristisch 
ist, sondern am starksten auf eine beginnende Lymphogranulomatosis 
Oder Reticulosis deutet» (Prosector J. Vesterda 1 Jorgensen). — Es wurden 
16 Universalrontgenbestrahlungen von je 6 r gegeben. Man setzte die Ein- 
gabe von Exhepa fort., vom 12/3 2 cm 3 2mal taglich fort. Die Temperatur 
schwankte auf uncharakteristische Weise zwischen 37 ° und 39°. Der 
Patient verfiel Iangsam und starb am 4/4 1940. 


Sectionsbefund (Prosector J. Vesterdal Jorgensen). Die Lungen zeigen 
moderates Oedem, sonst keinen abnormen Befund. Die Leber: nicht ver- 
grossert, etwas blass mit gelblichgrauem Schimmer. Die Milz bis zu un^e- 
falir dem doppelten vergrossert; auf der Schnittflache ist die Pulpa gleich- 
onnig graurot, massig verfliessend ohne besondere Zeichnung, spez. sind 
die Folhkeln nicht sichtbar. Die Lymphdriisen zeigen nichts makrosko- 
pisch Abnormes. Die Nieren etwas Mass, ziemlich gross, iibrigens aber 
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Abb. VI. Mil:. Fall III. x 100. 
Hyperplasic des Pulpagcwebes. 


ohnc makroskopisch sichtbare Veranderungen. Die Scbnittflache des 
Knochenmarks ist graulich. — Sonst kein abnormer Befund. 

Mikroskopische Untersuchvmg (durch den Auto v). Die Leber: jvebrei- 
lete Nekrose der zentralcn Teile der Acini, sonst nichts Abnormes. In 
den Lungcn, den Mushelgcweben und den Nicren nichls Abnormes. Das 
Knochenmark ist ausserordentlich zellreich mit Hyperplasie reebt grosser 
Zcllcn mit grossem Kern, dessen Grosse ctwas sclnvankend ist, und dessen 
Form von oval bis nierenformig variiert; ausserdem kommen Zellen mit 
unregelmassigem Kern vor, welehe ganz den bei den Knochenmarks- 
biopsien gefundenen Monozyten abneln. Einzelne Mitosen. Die normalen 
Knochenmarkselcmente feblen fast ganzlich, es kommen jedocli einzelne 
kleine Lymphozytenansammlungen und Ansammlungen von erytbro- 
poietisclien Zellen und wenige Plasmazellen vor. Einige Megakaryozyten, 
keine anderen Riesenzellen. Die »Typenzellen» abneln ganz denjenigen von 
Fall I und II. Die Mils: Die Follikelstruktur ist teilweise ausgefiillt, indem 
die Follikeln kleiner als normal sind und gegemdas umgebende Gewebe, wo 
man Hyperplasie von Zellen findet, weniger deutlieb bervortreten. Diese 
zeigen unnormal grosse Polymorphic, da ausser den normalen Elementen 
grossere Zellen mit grossem, ovalem oder rundem Kern mit lockerer Cbro- 
matinstruktur und relativ spai’samem Protoplasma vorkommen. Nur 
wenige Riesenzellen mit unregelmassigem Kern. Wenige Plasmazellen. 
Ziemlich viele Mitosen. Nur wenige »Typenzellen»; sparsame Vermebrung 
des Reticulins. An melireren Stellen kommt Hyperplasie der Endothel- 
zellen der Capillaren vor, wie bei Fall II besclirieben wurde. Keine Hyper- 
aemie. Die Lymphdrusen: Hyperplasie des Markgewebes mit reichlicbein, 
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iosmaschigem Reticulinnetz. Kompression von Sinus und Follikeln. Im 
Markgewebe kommen ein Teil Lympliozyten und zahlreiclie grosscrc Zellen 
mit Iosmaschigem Chromatin vor. Der Kern dieser Zellen ist meist rund 
Oder oval, nur 'in einzelnen eingekerbt. Ausserdem kommen zahlreichc 
grosse Zellen mit grossem Kern von lockerer Netzstruktur und mit reich- 
lichem Protoplasma vor, worm reicliliches, sclnvarzbraunes Pigment \oi- 
handen ist. Viele dieser Zellen sind besonders gross mit zwei Oder mehreren 
unregelmassig gelagerten Kernen. 


Es handelt sicli um einen 42-jalirigen Mann mit einem rccht 
acuten Verlauf der Erkrankung. Die Knochenmarksbiopsien deu- 
teten auf Monozytenleukose; bei der mikroskopischen Unter- 
suchung des Sectionsmaterials wurde diese Diagnose jedoch niclit 
bestatigt. 


Blutpraeparate und Knochenmarksbefund. 

Morphologisch waren die Blut- und Slernalpraeparate der 3 Fiille 
sozusagen gleich und konnen zusammen beschrieben werden. 

Die Monozyten alineln den Monozyten des gewohnlichen Blutes. 
Das Protoplasma war reichlich, hell blau-grau mit feinstaubigcr 
Azurgranulierung. In mehreren der Monozyten fanden sicli Vacuo- 
len. Der Kern war gross, unregelmassig geformt und eingekerbt, 
und, fur die Monozyten typiscli, von deutlich »voluminbsem» 
Geprage. Das Chromatin feinmaschig, nicht ganz rcgclmassig mit 
groberen Knotchen. Der Kern, besonders bei Fall II, meist unregel- 
massiger und gewundener als in den normalen Monozj'ten, oft 
von ganz bizarrer Form. 

Die Promonozyten hatten runden oder etwas eingekerbten Kern. 
Die Chromatinstruktur war fein, jedocli nicht so rcgclmassig wie 
bei den Promyelozyten, und es kamen wie in den Monozyten 
Knotchen vor. Einige der Kerne hatten 1—4 deutliche, hellblauc 
Nucleoli. Das Protoplasma war weniger reichlich als das der 
Monozyten, mehr rein blau mit feiner netzartiger Struktur und mit 
v enigen bis zaldreichen recht groben Azurkornclien, die bisweilen, 
speziell bei Fall I, die Zellen clcn Promyelozyten sehr almlich 
machten. Oft fanden sicli Vacuolen. 

Die Chromatinstruktur der Monoblasten war feiner als die der 
Promonozyten aber nicht so regclmassig wie die der Myeloblastcn, 
wie die fruher genannten Zellen zeiglen die Monoblasten unregcl- 
massige Cliromatinverdichtungen, Knotchen. In den meisten 
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Moaoblastcn fandensich 1 oder melirera Nucleoli. Das Protoplasm-, 
war rem blau olme sicherc Granulation, aber mit feiner, nctzahn 
Itcher Zeichnung. Oft Vacuolen. Kcinc der Zellen zeigten Ph a g 0 - 
zylosc. Bci Oxydascnfarbung warden die. Monozyten scluvach 
oxydase-posiliv gefunden. Supravitalfarbung wurde nicht vor- 
gc nommen. 

Die Erythrozylen zeigten bci alien Fallen deutliche Aniso-poi- 
kilozylosc (bei Fall I am sclnvachsten) und bei Fall III wurde 
miissige Mcgalozylose gefunden. 

Die quanlitaliven Verhaltnisse in den Blutpraeparaten ergeben 
sicb aus der Tabcllc I. Fall I zcigte den typischen Befund bei Mono- 
zytcnlcukose mit holier Leukozylenanzahl und zahlreichen Mono- 
zyten, Prom on ozy ten und Monoblasten. Der Befund zeigte wie 
crwiibnt, dass diese Zellen nicht absolut vorberrschend waren, so 
wie es die mveloidcn Zellen bei der mycloidcn und die lympha- 
tischen bei dcr lyniplialisclien Leukose sind. Es kamen wenige un- 
reife mycloide Zellen vor. Bei Fall II fand man vor der Splenekto- 
mic starke Leukopenic (Milzhemmung?). Danacb stieg die Anzahl 
der Leukozylen 3>is zu leukacmisclien Hohen, urn darauf wieder 
elwas zu fallen (Ronlgenwirkung?). Zunehmendes Vorherrschen 
von monozytaren Zellen und abnehmende Mengen von unreifen 
myeloiden Zellen, die zu keinem Zeitpunkt besonders liolie Werte 
erreicbten, wurde beobaclitet, Es war bemerkenswert, dass dcr 
Haemoglobinwerl in diescm Falle zu keincr Zeit besonders niedrig 
and zwar zum Scbluss fast normal war. Bei Fall III sah man wah- 
rend des ganzen Verlaufes niedrige Leukozylenanzahl, und die Ver- 
teilung der Zellen zeigte nichts Abnormes. 

Die Blutsenkungsreaktion war bei Fall I und III hoch, bei Fall 
II nur am Anfang liocb, bei der letzten Dntersuchung aber normal. 

Die quanlitaliven Verhaltnisse in den Sternalpunklaten ergeben 
sich aus der Tabcllc II. Charakleristisch fiir alle Falle war eine 
starke Vcrmehrung der monozytaren Zellen; alle Praeparate zeigten 
das gleiche Geprage von monozytarer Hyperplasie wie bei Mono- 
zytenleukose. Die iibrigen Zellwerte waren entsprechend herab- 
gesetzt, alle Falle zeigten jedoch besonders starke Lymphopenie. 
Bei Fall III waren einige typische Megaloblasten, was der leichte- 
ren Megalozytose im periplieren Blute entspricht, vorhanden. Die 
Anzald der Megaloblasten crreichte jedoch bei weitem niebt die 
Iiohen Werte, die man bei Anaemia perniciosa sieht. 
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Besprechung der Ergebnisse. 

Der Fall I war cine 48-jahrige Frau. Hire Erkrankung entwi- 
ckelte sich im Anschluss an eine »Erkaltung», welche infolge des 
Sectionsfundes wahrscheinlich eine Pleuriiis oder Pericarditis war; 
in der Anamnose sonst keinc friiheren Erkrankungen, welche die 
Pleura- und Pcricardieadhaerancen erklaren konnten. Das tod- 
bringende Leiden hatte anfangs einen schlcichenden Verlauf olme 
besondere Symptome, im lelzten Monat einen selir akuten Verlauf. 
Bei der Einlieferung glich dev Fall vollstandig eincr Leukosc und 
entsprach ausgezeichnet dem Bilde eincr Monozytenleukose. Hier 
ist jedoch zu bemerken, dass keine Affektion des Zahnfleisches 
vorhanden war, was sonst charaklcristisch scin soil. Der Befund 
bei der Untersuchung des peripheren Blutcs ergab die Diagnose eincr 
Monozytenleukose, da Yermehrung der Monozylen vorkam, und 
da die vorhandenen unreifen Zellen movphologisch mit den Mono- 
zyten nalie Verwandlschaft zeiglen, hingegen nicht mit den mye- 
loiden Zellen, welche auch in ctwas vennehrter Mengc. vorkamcn. 
Die Monozylen zeiglen paihologischc Verhaltnisse, wahrend die 
myeloiden Zellen morphologisch vollstandig normal waren. Dass 
die Monozylen keinen grdsseren Toil der Zellen ausmachten, 
slimml mit den Beobachlungen in dcr Lillcralur (Levine 1931 
u. a.) gut iiberein. Die Untersuchung des Slernalpunldates bekraf- 
tigte die Diagnose, indem liier bei den Monozylen und den unreifen 
Zellen das gleiche paihologischc Vcrhalten vorkam wie in dem 
peripheren Blute, wahrend die iibrigen Zellen, von Lymphopenie 
abgesehen, keinen abnormen Befund zeiglen. Die mikroskopischc 
Untersuchung des Seclionsinaterials liess typische lcukacmische 
Erscheinungen erkennen, in genauer Ubereinstimnmng mit fruhe- 
ren Beschreibungen von Monozytenleukose. In den Organen fand 
sich ausgesprochene Infiltration mit monozylarem Gewebc, beson- 
ders perivascular. In der Milz und in den Lymphdruscn schienen 
die leukaemischen Veranderungcn von dem Reticulumgewebe des 
Pulpagewebes auszugehen, sonst ergab sich kem Befund, welchcr 
mil Sicherheit andeuten konnte, von wo das lcukacmische Gewebe 
ausging. In keinen der untersuchten Organen kam Hyperplasie des 
Endothels vor. — Es handelt sich ohne jeden Zweifel uni einen Fall 
von subakuter Monozytenleukose. 

4 — Ada med. scandinav. Vol. CXI. 
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Der Fall II war ein 62-jahriger Mann, dessen Erkrankung einen 
eigentumlichen Verlauf zeigte, anfangs mit einer Milzgeschwulst, 
die ausser einer bedeutenden Leukopenie von keinen cliarakte- 
listischen Symptomen begleitet war. Bei der Untersuchung der 
operativ entfernten Milz fand man eine ausgesprochene Reticulose 
und eine ausgesprochene Hyperplasie der Sinusendothelzellen. Im 
Laufe der nachsten 15 Monate entwickelte sich ein- Bild, welches 
klinisch einer Leukose glich; bei der Untersuchung des Blutes und 
des Sternalmarkes kamen ausgesprochene Veranderungen vom 
gleiclien Typus wie bei Monozytenieukose vor. Die Leukozyten- 
anzahl stieg in diesem Zeitpunkt bis zu 102,300. Gleichzeitig war 
eine massige Anaemie vorhanden. Wahrend und nach einer leich- 
ten, universellen Rontgenbehandlung schwanden die liaematolo- 
gischen Veranderungen etwas, eine ausgesprochene Vermehrung 
der monozjd.aren Zellen und ihrer Vorstadien blieb indessen. Die 
Anaemie nahm etwas ab, die Blutsenkung wurde normal; das 
Allgemeinbefinden wurde jedoch allmahlich schlechter, und der 
Patient starb 21 Monate nach der Splenektomie. Postmortale 
Untersuchung des Knochenmarkspunktates zeigte eine Vermehrung 
der monozytaren Zellen bis zu 55 %. Das letzte Blutbild, 6 Wochen 
vor dem Tode, liess nur leichte Leukozytose erkennen, dagegen die 
bisher starkste relative Vermehrung der monozytaren Zellen, in- 
dem die 3 Zellgruppen zusammen 60 % ausmachten. — Die Unter- 
suchung bei der Autopsie von fixierten Koagula aus einer der 
grossen Venen zeigte, dass das Blut im Todesaugenblicke stark 
leukaemisch war, und die meisten der Zellen gehorten augenschein- 
lich der monozjdaren Reihe an. In den verschiedenen Organen 
kam typische leukaemische Infiltration mit monozytarem Gewebe 
vor. Im Knochenmark kam ebenfalls Hyperplasie desselben 
Gewebes mit starker Verdrangung des normalen Gewebes vor. In 
den Lymphdriisen fand sich eine ausgesprochene medullare Reticu- 
lose und eine ziemlich ausgesprochene Endotheliose. Dies Krank- 
heitsbild Iasst sich schwerlich vollstandig erklaren. Es ist im hdcli- 
sten Grade ungewohnlich, dass eineLeukose mit einer Milzgeschwulst 
anfangt, die so ausgesprochen ist, dass sie zu einer Zeit, wo keine 
andere Blutveranderungen als diejenige, die man der Milzhemmung 
zuschreiben kann, vorhanden sind, eine Splenektomie veranlasst. In 
diesem Zeitpunkt wird man keine andere Diagnose stellen konnen 
als die einer Reticuloendotheliose in der Milz. Der Blutbefund und 
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die Knochenmarksbiopsie im weiteren Verlauf, vergliclien mit dem 
Resultate der mikroskopisclien Untcrsuchung des Autopsiemateri- 
als, stellt jedoch mit Wahrscheinlichkeit fest, dass man wirklich 
einem Falle von Monozytenleukose gegenuberstehi; das periphere 
Blutbild zeigte aber nach der Rontgenbehandlung streng genom- 
men nichts anderes als Leukozytose mit monozy tarer Reaklion mit 
unreifen Zellen. Inwiefern die Splenektomie eine urspriinglich nicbt 
leukamisclie Reliculose so beeinflusst hat, dass sie in eine Leukoso 
iibergegangen ist, lasst sich natiirlich nicbt mit Sichcrlieit feststellen; 
es liesse sich annehmen, dass man liier einem derjenigen Falle gegen- 
tibersteht, an die Nordenson vahrscheinlich gedacht hat, als er 
(1939) schrieb: »Eine chronische Reticulosc braucht keine pcriphe- 
ren Blutveranderungen inbezug auf das weisse Blutbild zu geben. 
Durch vermehrte Stimulation entsteht das Bild eincr akutcn 
monozytoiden Leukaemie mit todlichem Verlauf*. Endlich liesse 
sich auch denken, dass man einem Falle von gewohnlicher Mono- 
zytenleukose gegeniiberstande, welchcr die Abwcichung von den 
gewohnlichen Faller zeigte, dass am Anfang eine stnrkc Milzhyper- 
trophie vorhanden war. 

Der Fall III warcin 42-jahriger Mann. Die Erkrankung zeigte 
einen chronischen, schleichenden Verlauf olmc charakteristische 
Ziige, von einer standig zunehmenden Anaemic, die extreme Grade 
erreichte, abgesehen. Die Anaemic war leicht hypcrchrom, und da 
sich bei der Sternalpunktur einzelne t^ischc Megaloblaslcn fan- 
den, vcrsuchte man (ohne Resultat) eine sehr intense Lebcrmedika- 
tion. Der Tod trat unter dem Bildc einer vorgeschrittcnen Anaemic 
ein. Das Blut zeigte eine stark erhohte Senkung. Ausserdcm land 
sich eine zunehmende Leukopenic, wo die Leukozyten normale 
relative Verteilung und keine pathologischc Erscheimmgen auf- 
wiesen, abgesehen davon, dass ganz wenige Myelozytcn vorkamen 
und wenige Zellen, die sich morphologisch genau den Monozytcn 
anschlossen, und die den von den beiden anderen Fiillcn bekann- 
ten Promonozyten und Monoblasten glichen. Die Diagnose eincr 
Monozytenleukose wurdc erst in Betracht gezogen nach der Unter- 
suchung des Sternalpunlctates, worin eine bedeutende Vermelirung 
der pathologischen Monozyten und ein Teil unreife Zellen vor- 
kamen, welch e ganz den Promonozyten und Monoblasten der ande- 
ren Falle glichen. DieMenge dicser Zellen, die bei der ersten Unter- 
suchung zusammen 55.6 % ausmachten, fie] indessen bei der zwei- 



52 


K. MALTilE JACOBSEN. 


ten TJntersuchung bis auf 32.6 %. Bei der mikroskopischen Unter- 
suchung des Autopsiematerials fand sich in keinen der Organe 
etwas Abnormes, spez. keine leukaemischen Veranderungen. Nur 
im Knochenmark, in der Milz und in den Lymphdriisen war eine 
ausgesprochene Reliculose vorhanden, und in der Miiz war ausser- 
dem Hyperplasic der Endothelzellen vorhanden. Danach muss die 
Diagnose Reliculoendolheliose sein. Das interessante bei diesem 
Fall ist die Talsache, dass die Knochenmarksbiopsie ein Bild gab, 
das ganz demjenigen der Monozylenleukose entsprach, und das sich 
nicbt von den iibrigen milgeteilten Fallen unterscheiden liess. Kli- 
niscb wiirde man dcshalb zur Diagnose »aleukaemische Monozjden- 
leukose» neigen. Die Aulopsie gab indessen wie beschrieben keinen 
Befund, der die Diagnose einer Leukose berechtigen konnte. Die 
klinische Diagnose einer »aleukaemischen Leukose» erwies sick 
also als falsch, da man dock lenkaemische Veranderungen in den 
Organen verlangen muss, um diese Diagnose aufrecht zu erhalten. 
— Das Bild erinnert an die von Nordenson (1939) mitgeteilten drei 
Falle, w t o er intravital eine Reticulose diagnostizierte, besonders 
viellcicht an den cinen Fall (Fall 2), wo der Verlauf chronisch war 
olme monozytare Reaktion im peripheren Blute; aber auch nicht 
bei diesem Falle fand sich bei der Biopsie im Knochenmark hedeu- 
tende Vermehrung der monozytaren Zellen, sondern nur Zeichen 
von Reticulose. 


Folgerungen. 

Wenn man den Versuch macht, sich auf Grundlage der mit- 
geteilten Falle eine Meinung zu bilden liber die Losung einiger der 
Probleme betreffs des Ursprungs der Monozyten, muss man in 
Dbereinstimmung mit Nordenson feststellen, dass das Resultat 
recht diirftig ist, da die allgemeinen klinischen und pathologisch- 
anatomischen Untersuchungen zu grob sind, um exakte Aufschliisse 
zu geben. Vieles deutet indessen darauf bin, dass die Monozyten 
genetisch mit dem reticuloendothelialen System zusammengehoren- 
Beim Falle I, dem klassischen- Falle von Monozytenleukose, fand 
sich in der Milz und in den Lymphdriisen eine ausgesprochene Reti- 
culose. Beim Falle II deutete der Verlauf der Erkrankung auch 
im hochsten Grade auf einen engen Zusammenhang zwischen den 



RETICUL0END0THEL10SE — MONOZYTENLEUKOSE. OO 

beiden Zellsystemen — gleichgiiltig ob cr als cine Monozytcnlcu- 
kose m it etwas atypiscliem Verlauf oder als cine Reticuloendo- 
theliose mit leulcaemoider Realdion der Monozyfcen zu deuten ist. 
Beim Falle HI war eine ausgesprochene Reticulocndotheliose in 
der Milz, in den Lymplidriisen und im Knochenmark vorhanden; 
gleichzeitig fand man bei der Knochenmarksbiopsie ein Bild, daS 
der Monozytenleukose so weitgehend ahnelte, dass die Annahme 
einer nahen Verwandtschaft zwisclien der Reticulocndotheliose und 
der Monozytenleukose berechtigt erscheint. Beim Falle II und III 
wurde wie erwahnt deutliche Endothelhyperplasie gefunden. Man 
kann hieraus jcdoch nicht folgern, dass die Monozytcn von dem 
Endothel gebildet werden. t)ber den Ursprung der Monozytcn untcr 
normalen Verlialtnissen bekommt man koine Aufschliisse. 

Thaddca & Bakalos tciltcn (1939) cinen Fall von Monozytcn- 
leukose mit, auf Grand dessen sie annehmen, dass die Monozytcn 
aus den Zellen, die im allgemeinen Promyelozylen und Myelo- 
blasten genannt werden, entstehen. Diese Auffassung wird damit 
begriindet, dass die unreifen Zellen, »Monoblasten» und »Promono- 
zytenn morphologisch nicht von den erwahnten Zellen zu untcr- 
scheiden sein sollcn. Die Verfasser glauben weiterhin Anhaltspunkte 
dafiir zu haben, dass eine Vermebrung der Myeloblasten und Pro- 
myelozyten nur bei Fallen, welche klinisch von Monozy tose begleitet 
sind, vorkommen, wobingegen die genannten Zellen nicht von Vcr- 
haltnissen beeinflusst werden, die auf die granulopoielischcn Zellen 
eimvirken, sogar dann nicht, wenn dieser Einfluss weitgehend ist. 
Stammzellen fiir die granulierlen, seginentkernigen Zellen sollten 
hiernach die Myclozyten fiir die Monozytcn dagegen die Myelo- 
blasten sein. In dem von mir beschriebenen Falle I fand ich tat- 
sachlich eine starke Ahnlichkeit zwiseben Monoblaslen und Pro- 
monozyten mit jeweils Myeloblasten und Promyclozytcn. ^Yie schon 
erwahnt fanden sich aber dock Verschicdenheiten in der Kcrn- 
struktur, die zwar recht deutlich waren, die aber mit den 
pathologischen Verlialtnissen in Zusammenhang stehen konnten, 
ebenso me man bei anderen pathologischen Zustanden gewisse 
morphologische Veranderungen der Zellen finden kann. Es liisst 
sich also nicht mit Sicherheit feststellen, dass die von mir beobach- 
teten Monoblasten und Promonozyten mit Myeloblasten und 
romyelozyten identisch sind. Die morphologischcn Verhaltnisse 
mussen also als unzulanglich angeselien werden, urn einen Beweis 
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Oder emen Gegcnbewcis fiir die Auffassung von Thaddea & Bakaios 
zu liefcrn, gleichviel ob die morphologischen Verhaltnisse ti'ber- 
einslimmung Oder unterschiedliche Befunde ergeben. Weiterhin 
stimme ich nicht mit den envahnten Untersuchern in der Auf- 
fassung uberein, dass die Myeloblasten und Promyelozyten kli- 
niscli mit den Monozyten und nicht mit den Myelozyten einen Zu- 
sammenhang zeigen. Auf Grund von Erfahrungen mit einem recht 
grossen Normalmaterial und mit zahlreichen pathologischen Fallen 
mochte ich vielmehr das Gegenteil annehmen, jedenfalls insofern 
als zwischen den erwahnten Stammzellen und den Myelozyten ein 
zweifelloser Zusammenhang besteht. Ich bin der Auffassung, dass 
man in jedem Praparat von Knochenmarkspunktat deutliche 
libergangc zwischen Promyelozyten und Myelozyten findet, da 
das basophile Protoplasma der Promyelozyten ganz allmahlich neu- 
trophil wird, dass man also Zellen beobachten kann, deren Proto- 
plasma z. B. zu drei Yierteln ganz einem Promyelozyten gleicht, 
wahrend das iibrige Viertel eine deutliche beginnende neutrophile 
Reaktion zeigt. Ebenso kann man (vielleicht vorwiegend in patho- 
logischen Fallen mit Eosinophilie) deutliche Eosinophilie in einem 
sonst schonen Promyelozyten finden. Meine Beobachtungen kon- 
nen also nicht widerlcgen, dass die Monozyten aus den Promyelo- 
zyten entstehen konnten, hingegen sprechen sie gegen die andere 
Beobachtung Thaddea & Bakalos’s, dass namlich die Promyelozyten 
unter normalen und pathologischen Verhaltnissen nicht mit der 
Granulopoiese im Zusammenhang stehen. Meine Beobachtungen 
stimmen mit Sabin, Austrian, Cunningham Sc Doan uberein, die in 
einem Falle von Myeloblastenleukosc deutliche Beziehungen 
zwischen Myeloblasten und Myelozyten gefunden hahen. 

Betreffs der Frage Monozyten-Histiozyten gehen die von mir 
untersuchten Falle lceine Aufschliisse, da ich leider in dem Zeit- 
punkt, wo die Beobachtungen gemacht wurden, nicht im Stands 
war, festzustellen, ob die von mir gef undenen Zellen zu der einen 
oder der anderen Gruppe gehorten, was nur durch Supravitalfar- 
hung konstatiert werden kann. 

Die Frage, ob aleukaemische Monozytenleukose eksistiert oder 
nicht, lasst sich auch nicht durcb meine Beobachtungen aufklaren. 
Der Fall III war solcher Art, dass man die envahnte Diagnose 
intravital auf Grundlage der Befunde bei der Knochenmarksbiopsie 
stellte. Das Autopsieresultat hat zweifellos die Diagnose umge- 



RETlCUEOEriDOTIlEEIOSE — MONOZYTENLEUKOSE. 55 

stossen. Ob sie eksistiert oder niclit, weiss ich nicht, aber es scheint, 
als ob man, utn diese Diagnose aufrecht zu erhalten, ein typiscli 
leukaemisches Bild bei der postmortalen Mikroskopie der Organe 
verlangen muss. Findet man dieses Bild niclit, muss man sicli mil 
der Diagnose einer Reticulose begniigen. Einer der Pioniere der 
»aleukaemische Reticulose», Dameshek, schreibt (1933), dass die 
aleukaemische Reticulose sicli zur Monozytenleukose verhalt wie 
aleukaemisch lymphatische und aleukaemiscli myeloide Leukose 
zu lympliatisclier bezieliungsweise myeloider Leukose. Dieser Ver- 
gleich diirfte kaum lialtbar sein, da die neueren Untersucliungen 
ziemlich sicher darauf deuten, dass niclit jede Reticulose cine 
Monozytenleukose bedeutet. Man kann also niclit die Bezeiclinung 
Reticulose als synonym mit Monozytenleukose gebrauchen, da die 
Monozytenleukose eine Unterabteilung des Gesamtbegriffes Reti- 
culose ist; dies schliesst aber die Mogliclikeit des Vorkommens einer 
aleukaemischen Monozytenleukose niclit aus. 

Resume. 

Es wurden drei Fiille von Reticulose initgeteilt. Der eine Fall war 
eine typische Monozytenleukose; der andere Fall war walirscbein- 
lich eine atypische Monozytenleukose. Der dritte Fall zeichnele 
sicli dadurch aus, dass bei der Knoclienmarksbiopsie ein Bild ge- 
funden wurde, das der Monozytenleukose glich, wahrend gleich- 
zeitig das Blut lceine entsprechenden Veranderungcn aufwies. Die 
Diagnose einer aleukaemischen Monozytenleukose wurde intravital 
gestellt, die Autopsie indessen zeigte, dass diese Diagnose der 
Diagnose einer Reticulose weichen musste, da in den Organen lceine 
leukaemischen Veranderungen vorkamen. Das Yerlialtnis der 
Monozyten zu dem reticuloendotlielialen System wird auf dieser 
Grundlage besprochen. Unter pathologischen Verhaltnisscn stelicn 
die Monozyten wahrscheinlich zu dem reticuloendotlielialen Sys- 
tem in naliem genetischem Yerlialtnis. 
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On the Site of Production of Pathologically 
Increased Globulin as Elucidated by Conditions 
in Cerebro-spinal Fluid. 

By 

JENS BING and AXEL V. NEEL. 

(Submitted for publication January 3rd, 1912). 


The problem of where albumin and globulin are formed in the 
blood and the serous cavities has been the subject of much research, 
but up to the present no one knows where these proteins are formed 
in the normal organism. On the other hand, recent years have seen 
the publication of works showing that one feature common to 
diseases involving hyperglobulinaemia is that there is an accumu- 
lation of plasma cells and other reticuloendothelial cells in the 
morbid tissues. This fact, first demonstrated by Bing and Plum (2) 
and afterwards affirmed by many other authors (5, 6, 8, 9, 14, 
15, 1), gave rise to the opinion that serum globulin is formed in 
these cells. This theory of the genesis of globulin was recently 
supported by the work of Bjorneboe and Gorinsen (4), who showed 
that when rabbits are immunised with pneumococci of various types, 
the results include both pronounced hyperglobulinaemia and a 
marked increase in the number of plasma cells, especially in the 
spleen but also in the liver, kidneys and lymphatics. 

Ihe following communication contains an account of the var- 
ious changes observed in the globulin content of the spinal fluid in 
affections of the central nervous system and its sheaths; as in the 



58 


JENS BING and AXEL V. NEEL. 

reports on hyperglobulinaemia research, a comparison will he made 
between the protein values found and the histological changes in the 
affected tissues. 

Whereas conditions in serum — as regards the manner in 
which globulin is pathologically increased — are less easily visualiz- 
ed owing to the high protein content in serum and the many diffe- 
rent tissues through which the blood passes, matters are much 
clearer when one is occupied with the globulin increase in the 
cerebrospinal fluid, which is encased in the cerebral and spinal' 
membranes, in which normally there is only a very low protein 
content. Almost from the time when the lumbar puncture came 
into wide use it has been known that increased globulin occurs with 
chronic inflammation, particularly in cases of dementia paralytica. 
The significance of this globulin increase was considered to he so 
great that many workers, especially in the germanic countries, al- 
most until quite recently concentrated on it alone when determin- 
ing the protein content in the cerebrospinal fluid; their method 
•was to carry out the Nonne-Apelt-Schumm reaction by mixing 
equal parts of the fluid and saturated neutral Am 2 S0 4 solution and 
then measure the strength of the precipitate of globulins. Already 
before that time Guillain in France had devised a similar reaction 
with magnesiumsulphate. 

When making both a globulin determination and a total-protein 
determination by employing, as in Denmark, the respective methods 
of Ross-Jones-Bisgaard and Roberts-Stolnikow-Brandberg- Bis- 
gaard-Zalociecki for ascertaining the weakest concentration at 
which precipitation occurs at the junction between a cerebrospinal 
fluid or diluted cerebrospinal fluid above, and below a saturated 
neutral AM 2 S0 4 solution (Am 2 S0 4 value=»globulin») or respectively 
a ca 28 % HN0 3 solution (HN0 3 value =total-protein), it was found 
that in very pronounced cases of dementia paralytica there might 
be cerebrospinal fluids in 'which the pathological protein increase 
consisted almost exclusively of globulins. — In contrast, in the 
case of acute purulent meningitis there was a relatively slight glo- 
bulin increase in proportion to a very considerable increase of the 
total-protein content, or, in other words, a large increase of the 
albumin content. Accordingly, the preponderating globulin increase 
must have been caused by the chronic inflammation, the albu- 
min increase by the acute inflammation. 
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The introduction of colloidal reactions (goldsol, mastix etc.) 
led to the finding of various curves of precipitation, i. e. »the para- 
lytic curve» where the precipitation was found to occur in the first 
tubes in the dilution series, and »the meningitic curve» where pieci- 
pitation occurred in the later tubes in the series. As was shown by 
one of us in 1915 (10), the various curves were due mainly to the 
relation between globulins and albumins in the cerebrospinal fluid, 
there being precipitation in the first tubes, where there was pre- 
ponderantly a globulin increase as in Dementia paralytica, but also 
e. g. in certain cases of multiple sclerosis with a similar globulin in- 
crease in the cerebrospinal fluid, whereas the precipitation resulted 
later in the dilution series when, as with acute purulent meningitis, 
there was a relatively slight globulin increase in proportion to the 
albumin increase. In other words, the globulins precipitate the 
colloidal solution whereas albumins are protective against precipi- 
tation. 


Investigations into the goldsol reaction to serum dilutions and com- 
parisons between this reaction and the Wassermann reaction revealed (11) 
that with self-inhibitory sera and with Wassermann-positive sera there 
was a considerable globulin increase in these sera, for, in contrast to normal 
sera, they gave a goldsol reaction of a form similar to that in Dementia 
paralytica. When determining the protein content by Bisgaard’s method 
with self-inhibitory sera a dilution of e. g. 1 / 50 gave a globulin value of 8 as 
against a total-protein figure of 30, whereas proportions like 4— 60 were 
found in normal serum. — These selfinhibitory sera came mostly from 
patients with »myelomata» [Jersild (7) j. Subsequent investigations have 
shown that in these cases the growths are usually plasmocytomata. In this 
connection more interest is attached to the demonstration of the change 
in the globulin content in Wassermann-positive sera found in the couise 
of anti-sypliilitic treatment, while simultaneously the Wassermann reac- 
tion gradually changed from strongly positive to negative. 

In three cases of fresh syphilis the following values were found — the 
first figure representing the globulin value, the second the total-protein in a 
serum dilution of 1/50 (12). 


I 23/2 19 9—30 
10/3 19 7—30 
23/3 19 5—40 


II 28/2 10—25 
10/3 5—30 
8/4 5—30—35 


III 20/3 10—30 
10/4 7—30 

2G/4 G— 30 


In analogy with conditions in cerebrospinal fluid, where chronic inflam- 
matory changes m the central nervous system are able to produce a globu- 
m increase in the fluid, one would assume that the chronic inflammatory 

" Ch e ?? ence shows take P lace in syphilis in the organism 
utside of the central nervous system, had succeeded in affecting and in- 
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creasing the globulin content in serum; this assumption was further con- 
mned by the fact that this globulin increase declined at the same time as 
the anti-syphilitic treatment caused the inflammation to recede or to 
disappear. — The same thing is seen, but more clearly, in regard to the 
cerebrospinal fluid, for there the protein increase declines gradually as the 
inflammatory changes in the central nervous system recede either spon- 
taneously or as the result of treatment. 


Naturally it is not the intention here to examine the normal 
protein content in cerebrospinal fluid ; reference may be made to text- 
books and earlier works (10, 13). Normally we find from 13 to 28 
mg % protein in cerebrospinal fluid, and of this about 1 /5th is 
globulin. Normally the space containing the cerebrospinal fluid is 
a closed system separated from the circulatory system by a barrier 
between blood and fluid and between blood and central nervous 
system. This barrier is impermeable to colloids, but permeable to 
crystalloids. Under pathological conditions, especially in the case 
of inflammatory processes in the brain and its membranes, these 
conditions change, but the changes in the cerebrospinal fluid are 
very preponderantly a product of the changes in the central ner- 
vous system and its meninges. 

On the other hand, it is not all cases of protein changes in the 
cerebrospinal fluid that are of interest in this connection. We 
must leave out all those cases where the protein increase wholly or 
partly is due to the results of pressure with venous stasis and a 
consequent permeation of protein from the blood vessels. Under 
such conditions protein increase is to be found in cases of cerebral 
tumour, obstruction in the spinal canal as a consequence of tu- 
mours in and near the spinal cord, in localised arachnoiditis with 
obstruction, tubercular spondylitis or metastases to the spinal co- 
lumn with compression, in polyradiculitis, etc. A feature common, 
to these lesions is a considerable increase of protein of a composi- 
tion corresponding almost to that of the blood and with little or no 
cell increase. Protein increases as a result of haemorrhage must 
also be excluded, as our sole interest in this work is protein increase 
owing to inflammation. 

Of inflammatory processes we must first rule out those in which 
the course is short, because the patient either dies or recovers so 
that there is no time for the development of protein changes to an} 
great extent. This applies to the benignant forms of lymphocytic 
meningitis and poliomyelitis. In the latter disease, where primaril} 
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there are polynuclear cells in the cerebrospinal fluid, later mostly 
lymphocytes and occasional reticulo-endothelial cells, and a very 
low albumin content in proportion to the number of cells, it some- 
times happens in a later stage, when clinically there is pronounced 
paresis, that one finds a fairly considerable increase of protein and a 
proportionately slight increase of cells. In our opinion, however, 
the increased protein here is due to radiculitis with compression, 


as mentioned above. 

In acute purulent meningitis we find in the cerebrospinal fluid 
a polynuclear (polymorphonuclear) formula and a considerable 
protein increase. As a rule the cell count is yery high (1,000 
20,000 cells per mm 3 or more), and generally the fluid macroscopic- 
ally is more or less turbid and sometimes very purulent. The pro- 
tein content is also very high, but the globulin content is relativ- 
ely low in proportion to the total-protein content — in other words, 
in all essentials an increase of albumin. We find globulin-total- 
protein values like 6 — ICO; 10 — 250; 6 — 150 (10, p. 109). Patho- 
logically in the acute stage we find leptomeninges (pia-arachnoidea) 
much thickened and with a considerable infiltration of polymorpho- 
nuclear leucocytes. If the disease is cured in the acute stage by 
means of chemo-therapeutics, the cell and protein contents in the 
cerebrospinal fluid return gradually to the normal. If the disease 
becomes more chronic, conditions change in both meninges and 
cerebrospinal fluid, and we find partly polymorphonuclear leuco- 
cytes, partly mononuclear cells, lymphocytes, plasma cells and 
reticulo-endothelial cells. In the cerebrospinal fluid we find a 
similar cell formula, and the globulin value rises in proportion to the 
albumin content, so that we see dilution figures such as 5 — 70, 
3—50, 1—25 (I. c. p. 109). 


A somewhat similar protein content is to be found in tuberculous 
meningitis, where the course is more chronic in character and where 
the cells in the cerebrospinal fluid consist mainly of lymphocytes 
and large mononuclear cells. In certain instances there are some 
polymorphonuclear cells. The dilution values found are such as 

3 ~ 50, . 1 ~ 15> 10 ~ 200 > 4 ~ 60 - 3—40 (1. c. p. 109). In some forms 
oi meningitis there may sometimes be very high values e .<? 
25 550 in tuberculous meningitis; in these cases* howc™, it t 
presumable that a certain role is played by compression caused by 
thickened and infiltrated meninges at foramen magnum. 
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. In tuberculous meningitis, which almost always is associated 
with miliary tuberculosis, we find that in addition to the specific 
tuberculous changes (the miliary tubercles, with whose structure 
the reader is assumed to be familiar), there is also an infiltration of 
lymphocytes, large mononuclear cells and reticulo-endothelial 
cells. Plasma cells in larger or smaller numbers are a regular feature. 

In cerebrospinal syphilis the cerebrospinal fluid is found to be 
the seat of a more or less pronounced cell increase, consisting of 
lymphocytes and a few large mononuclear cells, and it also has a 
protein content with dilution values similar to those in tuberculous 
meningitis (5—60, 5—70, 10—250, 5—30). In the meninges and 
along the vessels running from pia down into the brain there is 
infiltration consisting mainly of lymphocytes, in which are a few 
plasma cells. There are also proliferation of the reticulo-endothe- 
lial tissue and vascular changes more specific in nature (Heubner’s 
endarteritis). If this process can be cured by treatment, both the 
cell and the protein changes in the cerebrospinal fluid will disappear 
at the same time; in such cases it is possible to find completely nor- 
mal conditions in the fluid, even according to the strictest stand- 
ards. — On the other hand, in latent syphilis one often finds quite 
slight changes in the cerebrospinal fluid, for example cells 3—5/3 
globulin 0 (1 ?), total-protein 8 — 10, as the expressions of a discrete 
syphilitic inflammation which as a rule is unimportant and in itself 
does not call for any treatment. 

However, the most pronounced globulin increase in the cerebro- 
spinal fluid is regularly found in untreated cases of dementia para- 
lytica. Here we have dilution -values such as 4 — 15, 3 — 15, 7 25, 
8—30 etc. (1. c. p. 109). Bisgaard (1. c. pp. 39—41) found still 
greater globulin increases like 20 — 35, 20 — 45. Precipitation with 
semi-saturated (NH 4 ) S0 4 in these cases shows that the protein in- 
crease is due to globulin almost exclusively, whereas the albumin 
fraction is only very slightly increased. The inflammatory changes 
in dementia paralytica, which alone have a hearing on the changes 
in the cerebrospinal fluid, are localised to the leptomeninges and 
to the cerebral cortex, especially in the frontal regions and in cer 
tain parts of the central ganglia, particularly in corpus striatum. 
In both leptomeninges and cerebral cortex the infiltration consists 
chiefly of plasma cells, which in the cortex lie partly around the 
larger vessels together with lymphocytes, but mainly lie in the 
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form of a dense coating around the precapillaries and capillaries, 
as well as freely in the tissues here and there. — The plasma cells 
may be so dense that they form a kind of paving around the vessels, 
their shape being affected by this close massing. In the cortex 
they are therefore usually oblong, angular, whereas in pia, where 
they lie more loosely, they are round. 

As far as the cells are concerned (lymphocytes and some plasma 
cells) the changes in the cerebrospinal fluid are caused by the 
infiltration in the leptomeninges; but not uncommonly this infil- 
tration is so sparse that there are only very few cells in the cere- 
brospinal fluid, even if there is a typical, well-marked globulin in- 
crease and a strongly positive Wassermann reaction. In such cases 
these changes must therefore emanate mainly from inflammatory 
changes in the brain itself. After a successful malaria treatment 
we now find that the changes in the cerebrospinal fluid recede very 
considerably, and it is possible to find almost normal — indeed, in 
the opinion of many authors, completely normal — cell and protein 
values in the fluid, e. g. cells 3/3, globulin 0 (1 ?), total-protein 10 — 
11. At the same time the Wassermann reaction is negative. When 
the central nervous system of patients who have died at this stage 
is examined, we find only very slight and sporadic inflammatory 
changes with a few plasma cells and lymphocytes here and there; 
indeed in many cases they are found only after careful searching. 

In the case of another lesion of the central nervous system, viz. 
multiple sclerosis, it is often possible in the acute stage or during a 
recrudescence of the process in the chronic stages to find changes 
in the cerebrospinal fluid which, as regards cell and protein contents 
(globulin preponderance), are quite like those observed in demen- 
tia paralytica. In such cases we also find a »paretic», first zone by 
means of the goldsol reaction, but of course no positive Wassermann 
reaction. Pathologically there are widespread inflammatory chan- 
ges, not only in and about the fresh sclerotic plaques, but also in the 
cerebral tissue itself, especially in the white matter near the ven- 
tricles. The infiltration consists of lymphocytes and plasma cells 
m varying proportions. Similar infiltrations are to be found in the 
leptomeninges, to a greater or smaller extent. The very fact that 
such changes are present argues strongly that in typical multiple 
sclerosis we have to do with an infectious disease. — These inflam- 
matory changes recede in most cases, and examination of chronic 
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cases, even with very pronounced clinical symptoms, usually 
reveals no sign of inflammation in the sclerotic plaques. There are 
only very slight changes in the cerebrospinal fluid in these cases, 
and many authors indeed regard it as being quite normal. This 
means that the sclerotic changes in the central nervous system it- 
self cause no protein changes in the cerebrospinal fluid, these 
changes having receded and disappeared together with the inflam- 
matory changes. 


Conclusions. 

As a result of a comparison of the protein content in the cere- 
brospinal fluid and the cellular reaction accompanying the various 
affections of the central nervous system, it is found that an increas- 
ed globulin content unaccompanied by a corresponding albumin 
increase occurs only in diseases which pathologically are character- 
ized by accumulation of plasma cells. This finding agrees with 
the fact that in hyperglobulinaemia there is an accumulation of 
plasma cells and other reticulo-endothelial cells in the organism. 
Consequently there is reason for assuming that these cells form the 
globulin of both blood and cerebrospinal fluid. In a number of cases 
a massing of lymphocytes is observed besides the plasma cells. 
Nevertheless the lymphocytes must not be assumed to play any 
role in the formation of globulin, because no hyperglobulinaemia is 
to be found when there is an isolated increase of lymphocytes such 
as is observed e. g. in lymphadenoses, whereas an isolated increase 
of plasma cells, for example in myelomatosis, gives a considerable 
globulin increase. 


Summary. 

It is found to be a feature common to those diseases which pre- 
sent isolated globulin increase in the spinal fluid that there is an 
accumulation of plasma cells in the central nervous system and its 
meninges. This agrees with the fact that in all the various diseases 
with hyperglobulinaemia there is accumulation of plasma cells 
and other reticulo-endothelial cells and suggests that it is these 
cells that form the globulin. 
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ASS'! S' 

Heparin and the blood sedimentation reaction. 

By ' 

GUNNAR NIELSEN. 

(Submitted for publication February 20th, 1942). 


During the last few years several works have been published — 
especially from Swedish quarters — which deal with the sedimenta- 
tion reaction carried out with heparin as anticoagulant. In 1936 
Enocksson and his collaborators treat the heparin sedimentation 
reaction as compared with NVestergren’s citrate method. They 
employ Westergren’s stand, but stabilize the blood by damping 
the syringe with 1 / 15 — 1 / 20 cm 3 of a 1 per cent heparin solution. 
Their experiments show that with the blood from normal people 
rather a constant conformity is obtained between the heparin 
sedimentation reaction carried out in this way and the citrate sedi- 
mentation reaction, while by pathological sedimentation reactions 
no conformity at all can be demonstrated. Enocksson and his 
collaborators regard the heparin sedimentation reaction as the 
»natural» sedimentation reaction contrary to the citrate sediment- 
ation reaction, heparin being the own anticoagulant of the orga- 
nism. The fact that by pathological sedimentation reactions hardly 
ever higher sedimentation values are obtained with heparin blood 
than with citrate blood, in their opinion is due to the greater »sensi- 
tiveness» of the heparin. 

In 1937 Westergren stated that his experiments have clearly- 
shown that the heparin sedimentation reaction gives great devia- 
tions and that, at any rate, it has no advantages. In 1938 Wilandei 
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finds that the sedimentation reaction carried out with heparin 
blood in the usual way according to Westergren’s method (one part 
3.8 per cent Na.-citrate plus four parts heparin blood) gives the 
same results as carried out with citrate blood without addition of 
heparin. Magnussen and Justus Strom have found — independently 
of each other — that the heparin sedimentation reaction as hitherto 
carried out -gives. grgatjd evi ations as compared with the citrate sedi- 
mentation. 'reaction. Thus Justus Strom finds that the results of 
experiments with citrate blood sedimentations, pure heparin blood 
sedimentations and lieparin-citrate blood sedimentations are in the 
proportion of 1 to 3.2 to 1.2. His experiments further show that both 
by normal and moderately increased sedimentation reaction heparin 
sedimentation reactions carried out at the same time shov T consi- 
derably higher values. On the other hand, he not seldom finds 
blood samples giving a high citrate sedimentation reaction, but 
which stabilized with heparin give considerably lower sedimenta- 
tion values. Moreover, Justus Strom finds contrary to Wilander that 
hep&rin-citiate sedimentation reactions give higher values than 
corresponding citrate sedimentation reactions. From this he draws 
the conclusion — as the heparin must have changed the stability of 
the erythrocytes — that the heparin sedimentation reaction — like 
the citrate sedimentation reaction — is an ^artificial products and 
not as formerly maintained a »natural» sedimentation reaction. ' 

In 1939 v. Kaulla has investigated whether the sedimentation 
reaction carried out with citrate-blood differs from the sedimen- 
tation reaction carried out with pure heparin blood, and the defects 
connected with this heparin sedimentation method. He employs 
Westergren’s stand in such a manner that the addition of fluid by 
all tests with heparin blood is 8 per cent. He varies the heparin 
concentration from 0.02 mg to 4 mg per cm 3 blood. The experiments 
show: 1) that by experiments with normal blood the sedimenta- 
tion rate increases with increasing heparin concentration, and 2) that 
double tests with heparin-stabilized blood often give results greatly 
deviating from each other, and finally 3) that by high sedimentation 
reactions often lower values are obtained with heparin blood than 
with citrate blood. 

When attempting to use capillary blood stabilized with heparin 
for a micro sedimentation reaction the author found it expedient 
irst to examine if it was possible with a heparin macro sedimenta- 
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lion method to obtain the same sedimentation values as with Wes- 
tergren's citrate sedimentation method. A series of blood sedimen- 
tation experiments was therefore carried out, partly with non- 
diluted heparin blood, partly with blood, to which was added hepa- 
rin in solution. When diluted heparin blood was used, the dilu- 
tion was in all cases as by Westergren’s. method: 1 part stabiliza- 
tion fluid to 4 parts blood. 

1. Experiments with non-diluted heparin blood. 

By non-diluted heparin blood in this connection is understood 
blood taken in a syringe damped with a heparin solution. The 
experiments confirmed that the rate of sedimentation of the blood 
corpuscles increased with increasing heparin' concentration, and 
that double tests gave very deviating results. 

2. Experiments with blood stabilized with heparin dissolved in 
distilled water. 

In these experiments hemolysis was ascertained in the heparin 
samples, which made this method of dissolution inavailable. 

3. Experiments -with blood stabilized with heparin dissolved in 
sodium chloride solution. 

First a series of experiments was carried out, in which the con- 
centration of heparin was varied from 1 per cent to 0.1 per thousand. 
A heparin concentration of 1 per thousand was found most suitable 
for the following experiments. 

Next further particulars of a series of experiments shall be 
mentioned, in which the sedimentation reaction was executed partly 
in the usual way with citrate blood, partly with blood, the coagula- 
tion of which was prevented by addition of a heparin-sodium 
chloride solution. The heparin concentration was in all these expe- 
riments 1 per thousand, while the sodium chloride concentrations 
were 0.3 — 0.5 — 0.7 — 0.9 and 1.5 per cent. Double tests both of 
citrate blood and of heparin blood were arranged and after 1 hour 
the reading off took place. The figures I — V are graphic represen- 
tations of the results of these experiments. The ordinate of each of 
the points states the average values of the figures for the double 
tests with citrate blood, while the abscissa of the points shows the 
corresponding figures for the double tests with heparin blood. 

The experiments with 0.3 per cent sodium chloride solution as 
dilution fluid (figure I) show that the results of the heparin blood 
sedimentation reactions by this salt concentration are lower than 
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Ordinate: The average values of the figures for double tests with citrate blood. 
Abscissa: The average values of the figures for double tests with blood stabilized 
with 1 per thousand heparin in 0.3 per cent sodium chloride solution. 



t? C average ues ° f thc figures for doubic tests with citrate blood. 
' b Tbe avem & values of the figures for double tests with blood stabilized 

with 1 per thousand heparin in 0.5 per cent sodium chloride solution. 
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Figure IV. 

Ordinate: The average values of the figures for double tests with citrate blood. 
Abscissa: The average values of the figures for double tests with blood stabilized 
with 1 per thousand heparin in 0.9 per cent sodium chloride solution. 



heparin and the blood sedimentation reaction 



Ordinate: The average values of the figures for double tests with citrate blood. 
Abscissa: The average values of the figures for double tests with blood stabilized 
with 1 per thousand heparin in 1.5 per cent sodium chloride solution. 

the values for the citrate blood sedimentations reactions. Besides, 
there was some hemolysis in the tubes with heparin blood. 

With a heparin solution containing 0.5 per cent sodium chloride 
as stabilization and dilution fluid (figure II) the experiments show 
that with the heparin blood samples sedimentation values are ob- 
tained which are identical with the results of the corresponding 
citrate blood sedimentation reactions. As expected, there was no 
hemolysis in the sedimentation tubes with heparin blood. 

Diluted with 0.7 per cent sodium chloride solution heparin sedi- 
mentation reactions (figure III) with values up to abt. 60 mm/1 hour 
likewise show identity with the controls with citrate blood, while 
the heparin tests with sedimentation values beyond this limit ge- 
nerally are a few mm higher than the citrate tests. 

In figure IV are recorded the results of 61 sedimentation expe- 
riments, in which partly citrate blood, partly blood diluted with a 
heparin solution containing 0.9 per cent sodium chloride was used. 
As the figure shows, the sedimentation values in their entirety were 
somewhat higher than the corresponding values for the citrate sedi- 
mentation reactions. 
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Tabic 1. 

The difference between double tests on the same blood sample. 


„ „ , . 1 per thousand ..... , : 

3.8 per cent Difference in per , • , „ o ncr Different* In j*: 

isa-Citrate double cent of the ccn \‘ KaC1 n m f ble cent of tlu . 

tests nun /I hour average (csls mm/ , hotir ^eraif n ; 


4.0— 4.5 

5.5 — 0.5 

6.0— 0.0 

7.0— 7.0 

8.0— S.O 

8.5— 9.0 

10.0—11.0 

10.0 — ‘1 1.0 

12.0— 13.0 

12.0— 15.0 

14.0 — 15.0 

10.0— 17.0 

17.0— 17.0 

17.0— 17.0 

17.0— 19.0 

18.0— 18.0 

19.0— 19.0 

19.0— 21.0 

20.0— 21.0 

21.0—22.0 

22.5—21.0 

24.0— 24.0 

24.0— 25.5 

25.0— 27.0 

25.0— 30.0 

29.0 — 31.0 

32.0— 32.0 

30.0— 30.0 

37.0— 38.0 

40.0— 10.0 

40.0 — 39.0 

41.0 — 17.0 

42.0 — 12.0 

45.0 — 17.0 
4 S.O — 19.0 
53,^ — t 




0.0— 7.0 
0.5 — 7.5 

5.0— 8.0 

9.0— 9.0 
10.0—11.0 
10.0—10.0 

12.0— 13.0 

11.5- 13.0 

17.0— 17.0 

12.0 — 13.0 

19.0— 19.5 

15.0— 1S.0 

20.0 — 20.0 

17.5— 19.0 

17.0— 18.0 

21.0— 21.0 

19.0— 19.0 

20 . 0 — 22.0 

22.0— 23.0 

21.0— 23.0 

27.0— 2S.0 

27.0 — 29.0 

31.0— 32.5 

28.0 — 28.0 

35.0— 35.0 

33.0— 35.0 

39.0 — 10.0 
300 — 30.0 

12.0 — 15.0 

40 . 0 — 1 l.o 

37.0 — 38.o 

41.0 — 13.0 
4 S.O — 19.0 

53.0— 53.0 

51.0 — 55.0 

58.0— 59.0 
fO.ri_.t-, l.o 
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heparin and the blood 


3.S per cent 
Na-Citrate double 
tests mm/1 hour 

Difference in per 
cent of the 
average 

1 per thousand 
heparin in 0.9 per 
cent NAC1 Double 
tests mm/1 hour 

Difference in per 
cent of the 
average 

53.0—56.0 

5.5 

63.0—63.0 

0 

56.0—56.0 

0 

58.0—59.0 

1.7 

57.0—59.0 

3.4 

63.0-70.0 

10.5 

59.0—00.0 

1.6 

66.0—67.0 

1.5 

63.0—65.0 

3.0 

63.0—64.0 

1.5 

65.0— 65.0 

0 

70.0— 72.0 

2.8' 

65.0— 70.0 

7.4 

74.0— 80.0 

7.7 

66.0— 67.0 

1.5 

70.0— 71.0 

1.4 

69.0— 70.0 

1.4 

72.0— 72.0 

0 

77.0— 80.0 

3.8 

82.0— 84.0 

2.4 

91.0— 92.0 

1.0 

91,0— 92.0 

1.0 

101.0—105.0 

3.8 

105.0—107.0 

1.8 

103.0—105.0 

1.9 

112.0—114.0 

1.7 

104.0—112.0 

7.4 

117.0—121.0 

3.3 

107.0—109.0 

1.8 

111.0—112.0 

0.8 

117.0—119.0 

1.6 

120.0—121.0 

0.8 

117.0—120.0 

2.5 

119.0—120.0 

0.8 

120.0—124.0 

3.2 

126.0—126.0 

0 

120.0—125.0 

4.0 

126.0—129.0 

2.3 

122.0—126.0 

3.2 

130.0—134.0 

3.0 

129.0—132.0 

2.2 

129.0—131.0 

1.5 

131.0—133.0 

1.5 

132.0—134.0 

1.5 


There was no difference worth mentioning between the results 
in experiments with 0.9 per cent and 1.5 per cent sodium chloride 
solution (figure Y). 

In order to examine more closely the non-casual deviations table 
1 has been made, in which the results of the above-mentioned 61 
experiments have been stated according to the size of the sedimen- 
tation reactions. The experiments have been carried out as double 
tests with citrate blood and heparin blood, where the heparin 
concentration was 1 per thousand in 0.9 per ’cent sodium, chloride 
solution. The experiments have been carried out on blood from 
patients partly from the medical-epidemic department; by preference 
from patients with acute infectious diseases, partly from patients 
from the dermatological-venerological department. In column 1 
you find the results of the sedimentation reactions with citrate 
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blood, and in column II the difference between the double tests 
in per cent of the average value is stated. In column III and IV you 
find the corresponding figures for the heparin blood tests. Apart 
from sedimentation reactions with values up to 10 mm, where the 
reading deviation of 0.5 mm percentually plays an incomparably 
great part, you will find as far as the other reactions are concerned 
that the unsystematic variation is the same for the two methods. 

As appears from the above, it is possible to carry out the Mood 
sedimentation reaction with heparin as anticoagulant and still 
obtain the same results as with Westergren’s method, if the follow- 
ing 3 conditions are met with: 

1) the heparin concentration must be 1 per thousand. 

2) the blood must be diluted in the same proportion as by Wes- 
tergren’s method. 

3) the dilution fluid must contain a certain salt concentration 
(as far as the sodium chloride is concerned 0.5 — 0.7 per cent.) 


Summary. 

A method of determining the sedimentation reaction carried out 
with heparin blood is indicated. 

The experiments show that in order to obtain the same results as 
by Westergren’s method a certain heparin concentration and a 
dilution of the blood (in the same proportion as by Westergrens 
method) with a salt solution of a certain concentration are necess- 
ary. 

Of 61 experiments with double tests both of citrate blood and of 
heparin blood appears that the exactitude of the two methods is 
the same. 
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Experimental studies on production of pernicious 
anemia by operation on the digestive tract . 1 

4 . Results of Extensive Resection of the Distal Part of the 
Small Intestine (on Pups). 

By 

SVEND PETRI, HANS JENSENIUS, FLEMMING N0RGAARD & 

ERIK THYSSEN. 

(Submitted for publication December 5th, 1941). 


Introduction: 

As a part in our systematic experiments on production of per- 
nicious anemia by single or combined resections of anatomically 
definable regions in the stomach, duodenum and small intestine, 
the last ones were made with resection of the pylorus ~f the Brunner- 
gland section of the duodenum + the distal 2 / 3 of the small intes- 
tine (Petri, Jensenius & Thyssen, 1941). Also this type of opera- 
tion failed to result in typical pernicious anemia, but it constantly 
produced a pellagrous symptom complex. For the first time, more- 
over, the clinical picture of these dogs presented also a special feature 
(tendency to hyperchromic,' macrocytic anemia and chronic diar- 
rhea) presumably ascribable to the resection of the small intestine. 
For elucidation of the causal significance of the resection of the 
small intestine to the appearance of the pellagrous symptoms and 
especially the above-mentioned particular features, the resections 
reported in the following were carried out. 

1 These studies have been carried out with the aid of a grantfrom P. Car) 
Petersen s fond and private means. 

Translation from Danish by Hans Andersen, M. D. 
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Previous Investigations. 

If in this connection we leave out the experimental extirpation 
of the duodenum (Mann & Ivavamura, 1922; Hauswirth & Siiber- 
stein, 1928, 1931; and Aron & Bauer, 1933). Experimental resection 
of the small intestine, together with systematic examination of the 
blood, has been reported only in a few, scattered cases in which 
the clinical data were scanty. 

Bence (1936) thus removed 3 m of ileum and jejunum on a swine, 
3 months old. The observation period was 9 months. No anemia 
was observed, but there was a rise in the hemoglobin percentage 
and red blood count (i. e., normo-hypochromic polycytemia). 

Brown (1938) resected almost the entire small intestine, or a 
large part of it, on 3 swine. The length of the observation period 
is not given. No anemia or diarrhea was observed. 

Miller & Rhoads (1935) state that the blood picture in dogs after 
resection of nearly the entire ileum showed merely a slight hypo- 
chromic anemia. 

Material and Experimental Conditions. 

The present experiments were carried out on 3 pups, 5 months 
old, namely: No. 121, female, weighing 5.7 kg, and measuring 
53 cm; No. 105, male, 6.6 kg, 48 cm; and No. 118, male, 7,8 kg, 51 
cm. 

At the resection of the small intestine there were removed 
respectively 190 cm (No. 121), 122 cm (No. 105) and 134 cm (No. 
118), measured immediately after the removal. At the autopsy 
there remained respectively 45, 82 and 80 cm of small intestine, 
measured from the duodenojejunal flexure to the site of the anasto- 
mosis. So the resection has involved respectively the distal 
SI, 60 and 63 % of the small intestine. 

The possibility cannot be excluded that the section of the small 
intestine remaining after the operation may have undergone a 
compensatory elongation. The proportion between the length of 
the resected gut before and after its removal has been about 200: 122. 
A side-to-side anastomosis was employed. 

Observation period: 82 days (No. 121), 140 days (No. 105) and 
146 days (No. 118). 
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General experimental conditions: Preoperative treatment for 
worms, diet, living conditions, technique of examination, etc. have 
been the same as previously. 

Clinical and Morphological Changes in the Animals. 

Experiment 1 (pup No. 121; observation period 82 days). 

Clinical changes: Inhibition of growth, loss of appetite, ema- 
ciation and diarrhea, distinctly recognizable about 3 weeks after 
the operation. Then rapidly progressing aggravation of the gene- 
ral condition and extreme emaciation. From the 75th day the ani- 
mal was flaccid and exhausted. About simultaneously with these 
clinical changes there developed a rather severe normochromic, 
ultimately hyperchromic, anemia with pronounced, macrocytic 
tendency. No skin changes or clinical signs of an affection of the 
central nervous system. A gastric secretion was preserved. The 
animal died spontaneously. 

Table 1. 


Dog. No. 121. 


Date 

K 

p- 

Red blood 
cells in mill. 

o © 

& £ 

© 
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a 

Color index 

Volume % 
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tV 
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Diameter of red 
blood cells 

Size of animal 

Mini- 

mum 

/< 

Maxi- 

mum 

m 

Length 

cm 

Weight 

kg 

22/2 40 

82 

5.71 



35 


6.0 

8.0 

6.81 

53 


b 

Operation 










28/3 40 

82 

5.39 



g[il 

3 

5.0 

8.0 

6.56 

55 


A 

o 

oo 

5G 

4.06 


0.69 

35 


5.0 

9.5 

6.6S 



7/5 , 

Bone-marrow puncture (femur) 






» 

56 



0.G9 



5.0 

9.5 

6,62 



9/5 » 

52 

2.91 



22 

50 

5.5 

9.0 

6.98 



13/5 n 

Died. 









' 


As to the results of the blood examinations, functional stomach 
test, measure and weight, see Tables 1 and 4. 

Intra vital bone-marrow puncture (femur), on the -76th day: 
Moderately hyperemic and markedly oedematous, cellular marrow 
containing rather many fat cells. After this, injection of liver 

“t^imiscularly, for 4 days, 3 cirf> of Hepsol daily, without 
any effect whatever. 
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Morphological Changes. Macroscopic: Peritoneum and site of 
anastomosis appear normal. Length of the small intestine from 
the duodenojejunal flexure to the site of anastomosis, 38 cm; here- 
from to the ileocoecal valve, 7 cm. Mucous membrane of the diges- 
tive canal appearing normal. Other organs normal. 

Microscopic: Bone marrow of vertebral bodies fairly rich in 
cells, moderately hyperemic and markedly oedematous; femoral 
marrow containing but scanty cells, moderately hyperemic, mark- 
edly oedematous, with remnants of fat cells; tibial marrow free from 
cells, otherwise appearing like the femoral marrow. 

Central nervous system l : Sections from the spinal cord (cervical 
and lumbar): Several anterior horn cells moderately swollen, with 
chromatolysis and, in a few cells, vacuoles; some of the cells were 
shrunken, in part typically sclerotic. Medulla oblongata, pons and 
corpora quadrigemina: Cellular changes increasing in extent, in 
particular, increased number of sclerotic cells; besides, in a few 
instances, cellular changes corresponding to »Nissl’s schwere Zell- 
krankheiti); distinct microglia reaction. Pronounced oedema of the 
pons. Cerebellum: Changes in the nucleus dentatus similar to the 
above-mentioned in nature and degree. A considerable part of 
the Purkinje cells had undergone some changes; many were swol- 
len, more or less indistinct; a smaller number were shrunken. Basal 
ganglia: The horn of Ammon showed swelling as well as sclerosis of 
the ganglion cells, also vacuolization. Here, however, the changes 
were less pronounced than in the two preceding sections of the 
brain. The other ganglion cell groups showed an unequal distribu- 
tion of similar changes together with normal cells. Cortex cerebri: 
No definite abnormalities. 

Some of the lymph glands: Moderate phagocytosis and scanty 
giant-cell formation in the sinuses, some plasma cells, moderate 
hemosiderosis. Other lymph glands appeared almost normal. 
Spleen and liver: Hemosiderosis, very marked in the spleen, mode- 
rate in the liver. Tongue: Slight subacute, inflammatory infiltra- 
tion of the mucous membrane. Other organs: No changes. 

Experiment 2 (pup No. 105; observation period 140 days). 

Clinical changes: Rather soon after the operation there were 
noticed an inhibition of growth, some emaciation, moderate loss 

1 Staining methods: Hematoxylin-eosin, v. Gieson, Einarson, 'W oiler 
Kulschitzky. 
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Table 2. 
Dog No. 105. 
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31 
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<1 
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8.0 
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Second Operation 









21/11 9 

69 

4.22 


0.82 

36 

2 

6.0 

8.5 

7.16 


6.0 

23/11 9 

Died. 











of appetite and persistent diarrhea. Still the animal was lively and 
apparently feeling well. Signs of intense universal itching appeared 
on the 17tli day. Beginning symmetrical loss of hair appeared at 
the root of the ear and on the extremities on the 23rd day. After the 
32nd day there was a rather sudden aggravation of the condition of 
theanimal, especially with noticeable emaciation, increasing symmet- 
rical loss of hair on the trunk and, in particular, on the head, ears 
and extremities. Now the skin was also eczematous. Later the paws 
became oedematous, reddish. No pigmentation of the skin. Gait 
stiff and cautious. But the animal was still lively. On the 55th day 
a clinical subremission commenced, and it progressed rapidfy in the 
following weeks. On the 119th day the aninial was, on the whole, 
normal, although still presenting, a slight leanness and defective 
hirsute of the ears, round the eyes and on the paws. The consis- 
tency of the feces varied between mushy and normal. 

During the course of illness a slight degree of anemia was ascer- 
tained, varying a little, at first of normochromic type, later hyper- 
chromic; slight macrocytic tendency before the appearance of 
the subremission. Achylia was present from the 36th to 119th day. 

In view of previous experiences it was reasonable to assume that 
the fundus region of the stomach had taken an active part in the 
spontaneous subremission. So, in the hope of being able to reproduce 
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the pellagra, subtotal resection of the stomach was performed on the 
123rd day after the operation ( 6 /n— 39), leaving a part of the 
pylorus together with the cardia; end-to-end anastomosis. After 
this operation the animal became debilitated rather rapidly, and 
died spontaneously IS days later without having presented any 
particular clinical changes. 

For the results of the blood examinations and functional stomach 
tests, measures and weights, see Tables 2 and 4. 

Morphological Changes. Macroscopic: Some fibrillary peritoneal 
adhesions round the spleen. Intestinal anastomosis adequate. 
Gastric anastomosis a little narrow. Length of the small intestine . 
from the duodenojejunal flexure to the site of the anastomosis, 
75 cm; herefrom to the ileocoeeal valve, 7 cm. A few enlarged ab- 
dominal lymph glands. Mucous membrane of the digestive canal 
normal. Other organs normal. 

Microscopic: Bone marrow of vertebral bodies fairly rich in 
cells, markedly hyperemic and oedematous; femoral marrow con- 
taining but scanty cells, very hyperemic and markedly oedema- 
ious; tibial marrow free from cells, otherwise appearing like the 
femoral marrow. 

Central nervous system: In the spinal cord the majority of the 
ganglion cells had undergone some changes. The largest cells were 
chiefly swollen, in variable degree, with occurrence of the most 
severe forms of degeneration; sclerosis more frequent in the smaller 
cells. Medulla oblongata, pons and corpora quadrigemina: Here, 
too, a majority of the cells had undergone some changes; besides, 
there were numerous instances of »Nissl’s schwere Zellkrankheits; 
also complete deterioration of several cells (»cliadows»). Cere- 
bellum: The nucleus dentatus showed almost exclusively swelling 
and effacement of the ganglion cells; nearly all the Purkinje cells had 
changed, being either swollen and effaced, or shrunken and dark- 
staining, with concentration of the nucleus; vacuolization seen m 
both forms of altered cells. Basal ganglia: A considerable part of 
the cells showed sclerosis or, especially, swelling. Cortex cerebri. 
Extensive cellular changes in all the layers, moderate swelling as 
well as shrinkage approaching sclerosis. 

Lymph glands and spleen: Hemosiderosis, variable in the lymp i 
glands, slight in the spleen; one lymph gland showed a couple o 
subchronic abscesses. Tongue: Moderate acute inflammation o 
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the mucous membrane. Testis: No spermatogenesis. Sldn: Mode- 
rate hyperkeratosis and scattered, small, subacute abscesses. Other 

organs: No changes. 

Experiment 3 (pup No. 118; observation period 146 days). 
Clinical changes: About 2 weeks after the operation, inhibition 
of growth was noticed. The feces were alternatingly mushy or tlnn; 
later, almost continuous brownish-grey diarrhea. Appetite and 
nutrition still good. Progressing universal skin changes (from the 


Table 3. 
Dog No. US. 
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30/5 

* 

56 

3.11 

13,120 

0.90 

26 

9 

7.0 

9.5 

7.90 



3/6 

ft 

52 

3.33 

8,600 

0.78 

26 

13 

6.5 

9.0 

7.81 


6,400 

10/6 

ft 

48 

3.09 

15,S80 

0.78 

25 

2 

6.0 

9.0 

7.53 



17/6 

ft 

48 

2.76 

23,680 

0.87 

25 

28 

7.0 

9.5 

7.92 



25/6 

ft 

Died, 











75tli day) in the form of numerous asymmetrical denuded spots. At 
the same time the skin of these bare areas became thickened, folded, 
eczematous, fissured, and moist, but later mostly dry. Simulta- 
neously with these changes the appetite was decreasing and the 
nutrition getting poor. 124 days after the operation the skin chan- 
ges covered about one half of the body surface. Evidence of itching, 
further emaciation in spite of a fairly good appetite. Gait stiff and 
cautious. Vision impaired. Finally the dog was lying still and died 
spontaneously. After the 91st day there was a gradually progressing, 
finally rather severe anemia, which originally was hypochromic, 
later temporarily hyperchromic, with early appearing, persisting, 
rather marked macrocytosis. Gastric secretion normal, at times 
c — Ao/a mcd. scandinav. Vol. CXI. 
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increased, but achylia demonstrated shortly before death. No sub- 
remission was observed. 

For results or the blood examination and functional stomach 
tests, weights and measures, see Tables 3 and 4. 

Intra vital bone-marrow puncture (femur) on 97th day: Cellular 
marrow, containing fat cells, alternating with fatly marrow poor 
in cells; moderate hyperemia and oedema; slight increase in amount 
of plasma cells. 


Tabic 4. 
Test meals. 


Doff No. 121 

Dog No. 105 

Dog No. 118 

«w 

u Zt 

r- 

§ 

cT c. 

w- 

C 

r- 

Congo 

r— Z? 

Date 

Amount 

n 

c 

az. 

c 


22/2 40 

33 

18 

30 

27/7 39 

10 

30 

82 

30/1 40 

7 

26 

42 

2/3 » 

17 

50 

72 

11/8 » 

2 

0 


12/2 * 

5 

42 

54 


10 

52 

G7 

22/S » 

115 

(+) 

130 

2/3 » 

14 

34 

41 

9/4 * 

13 


95 

8/9 * 

30 

0 

185 

20/3 * 

15 

14 

19 

23/4 » 

34 


4G 

10/10 » 

3 

0 

15 

2/4 » 

4 

50 

58 





2/11 » 

17 

31 

59 

23/4 » 

14 

90 

109 









7/5 » 

10 

48 

04 









21/5 * 

20 

40 

57 









20/G » 

4 

0 

55 


Morphological Changes. Macroscopic: Some fibrillary perito- 
neal adhesions. Site of anastomosis looking natural. Length 
of the small intestine from the duodenojejunal flexure to the site of 
the anastomosis, 75 cm; herefrom to the ileocoecal valve, 5 cm. At 
the coccum, a conglomerate of rather firm lymph glands, measuring 
2.5 x 2 x 1 cm. Mucous membrane of the digestive canal normal. 
Other organs normal. f , 

Microscopic. Bone marrow of vertebral bodies containing only 
a moderate amount of cells in general, but relatively many plasma 
cells; moderate hyperemia and oedema. Femoral marrow very 
markedly hyperemic and oedematous, containing a moderate 
amount of cells with relatively many plasma cells; tibial marrow 
like the femoral. 

Central nervous system: In the spinal cord nearly all the ganglion 
cells had undergone degeneration, some of them being from moder- 
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ately to greatly swollen, often vacuolized, with marked nuclear 
changes, and a few cells being shrunken or quite sclerotic; but most 
of the cells were changed as in »Nissl’s schwere Zellkrankheit». 
Numerous »cellular shadows®. Strong microglia reaction throughout. 
Probably extensive medullary sheath degeneration. Medulla 
oblongata, pons, corpora quadrigemina: Similar changes as in the 
spinal cord. Marked oedema of the pons. Glia reaction strongest in 
the corpora quadrigemina. Cerebellum and nucleus dentatus: 
Similar changes as mentioned above. Nearly all the Purkinje cells 
had undergone some, changes, some being more or less swollen or 
entirely undefinable, others being shrunken, deeply staining even 
far out in the dendrites; here the nuclei were also deeply staining. 
Basal ganglia: Extensive swelling of the cells in the horn of Ammon; 
in the other hasal ganglia most of the cells came near the picture 
of uNissPs schwere Zellkrankheit». Cortex cerebri: Extensive 
degeneration of cells in all the layers, mostly swelling and »Nissl’s 
schwere Zellkrankeit», seldom sclerosis. 

Spleen and lymph glands: Slight hemosiderosis, marked diffuse, 
mostly extrafollicular, plasma cell infiltration; also moderate acute 
and chronic inflammatory infiltration in and around the conglo- 
merate of lymph glands at the ileocoecal valve. Liver: No hemo- 
siderosis, slight periportal plasma cell infiltration. Kidney: Slight 
diffuse parenchymatous degeneration (?). Small intestine: Slight 
diffuse infiltration of the mucosa with lymphocytes and especially 
plasma cells; no acute inflammation or ulceration. Skin: Moderate 
— severe hyperkeratosis and several small, partly confluent, absces- 
ses [with remnants of parasites (?)]. Other organs apparently nor- 
mal. 

Recapitulation. 

In 3 pups the resection of the distal 60 — 81 % of the small 
intestine has brought about a severe, subacute or chronic, fatal 
symptom complex, which clinically was characterized by: inhibition 
of growth, emaciation, skin and hair changes, anemia, and diarrhea. 
This affection was accompanied by morphological changes, espe- 
cially in the central nervous system. The anemia was moderate or 
fairly severe, of normochromic or hypochromic type, later tem- 
porarily or more persistently of hyperchromic type, with more 
or less pronounced macrocytic tendency (Nos. 121 and 105, 
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respectively), or of distinctly macrocytic type (Nos. 118). After 
a latent period of a couple of weeks, a chronic diarrhea developed 
in all 3 cases; independent of this there was a transitory or 
terminal achylia (in the two chronic cases). 

Morphological findings: From moderate to very severe degener- 
ative changes in the entire central nervous system, most pronounced 
in the brain stem and medulla oblongata with acute (No. 121) or 
mostly chronic (Nos. 105 and 118) forms of ganglion cell degenera- 
tion; markedly hyperemic, oedematous and hypoplastic bone marrow 
(particularly in Nos. 121 and 105); slight or severe hemosiderosis of 
lymph glands, spleen and, in part, the liver too; moderate acute — 
subacute glossitis (Nos. 121 and 105); hyperkeratosis and confluent 
small abscesses of the skin (Nos. 105 and 118); no spermatogenesis. 
A striking feature was the appearance of moderate or severe plasma 
cell infiltration of the liver, intestinal mucosa, bone marrow and 
especially lymph glands and spleen (No. 118). 

Apart from the anemia and diarrhea, then, this symptom com- 
plex shows considerable resemblance to the pellagrous picture ob- 
served constantly in our previous resection experiments. A suba-. 
cute, progressive, somewhat atypical form of pellagra developed in 
82 days in that animal on whom the resection of small intestine had 
been most extensive. A chronic, more typical, form of pellagra 
developed in the 2 other animals, with an observation period of 
140 — 14G days; in one of these dogs there was a clinical subremis- 
sion of the pellagrous condition. 

It is to be pointed out that in no case did the resection of this 
large distal section of the small intestine bring about any clinical or 
morphological changes that might be attributed, for instance, to 
avitaminosis A, C or D. 


Forms of Experimental Endogenous Pellagra. 

With the experiences gained from the simple and combined 
resections of stomach and intestines we have carried out for some 
years, it is practicable now to set up three forms of endogenous pel 
lagra : gastroprival, pyloro (duodeno) prival and »enterogenousf>. x 

1 In order to settle whether this form of pellagra is specifically 
experimental studies arc now being carried out with resections oi the je] 
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Clinically there is a fundamental similarity between these three 
forms, but each of them has its own well- characterized features 
from qualitative, quantitative and processive differences. 

1. The gaslroprival type represents the most severe form of the 
disease. It is either subacute oi chronic (yet qualitatively uniform) 
progressive, constantly fatal and characterized by: arrest of growth, 
severe emaciation, eczematous skin, symmetrical loss of hair, dege- 
nerative changes in the central nervous system, and changes in the 
blood in the form of simple anemia, ^isolated hypochromia* or poly- 
cytemia, besides hypoplasia 0 f the bone marrow. 

2. The pyloro-duodcno-prival type appears in two different forms. 

a. The more frequent form, chronic, usually milder and more 
protracted, not always fatal. This form presents some of the 
symptoms of gaslroprival pellagra and some special symptoms. The 
features of this disease are: inhibition of growth, emaciation, ecze- 
matous skin, symmetrical loss of hair, degenerative changes in the 
central nervous system, and changes in the blood in the form of 
hypochromic anemia or isolated hypochromia* (in 2 out of 7 cases 
with macrocytic characteristics). In addition, there are the fol- 
lowing changes which are specific as to the localization: achylia, 
tendency to subremission, alopecia arcata-like loss of hair, 
pigmentation of the skin and hyperplasia of the bone marrow. 

b. A less frequent, acute or subacute fatal form which is atypical 
as it is stamped almost exclusively by severe anemia and severe 
morphological changes in the central nervous system. 

3. The »cnicrogenous tijpe» which may be characterized as a combi- 
nation of the pyloroprival form (although without the specific form 
of loss of hair and pigmentation of the skin, and with hypoplasia of 
the bone marrow instead of hyperplasia) and certain specific changes 
depending on the localization: anemia of macrocytic hyperchromic 
character and chronic diarrhea (together with glossitis, hemosidero- 
sis, etc.). 

The condition resulting from combined resection of the pylorus 
+ the Brunner gland section -f the distal two-thirds of the small 
intestine falls under the »entorogenous» type. 
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On the Causal Aspects of the » Enter ogen ous» Symptoms. 

In comparison with our previous resection experiments, in spite 
of the difference of the mucous membranes removed, isolated resec- 
tion of the small intestine is thus found to have produced funda- 
mentally the same endogenous pellagra as did resection of the pylo- 
rus + the Brunner gland section of the duodenum -f the distal 
two-thirds of the small intestine (Petri, Jensenius & Thyssen, 1941) 
and as resection of the pylorus -f the Brunner gland section alone 
(cf. the review of our previous experiments and new ones by Petri, 
Norgaard & Jensenius, 1941). 

Tiie special changes — hyperchromic, macrocytic anemia, hypo- 
plasia of the bone marrow and diarrhea — which the combined 
resection of the pylorus, duodenum and small intestine has shown 
a tendency to produce, have appeared to be of the same nature and 
even accentuated in degree after isolated resection of the small 
intestine. On the other hand, this form of the lesion is never seen 
after resection of the pylorus -f the Brunner gland section alone. So 
these special changes constitute a specific ^enterogenous * > pheno- 
menon. 

According to the prevailing view as to the cause of pellagra, it is 
to be expected that the experimental »enterogenous» pellagra will be 
ascribed to elimination of a section of the small intestine important 
to the absorption or metabolism of vitamin B (»pellagra from 
primary defective absorption*)). Causally this form would thus be 
in contrast to the gastroprival (or pyloroprival) pellagra we have 
produced previously (opellagra from secondary defective absorp- 
tion*)). The correction of such an assumption is contradicted 
directly, however, by the fact that gastroprival pellagra is a more 
severe (more typical, never subremittent) form of the illness than 
is the *>enterogenous*>. 

According to our not yet concluded, systematic studies of the 
causal aspects of experimental endogenous pellagra, a specific anti- 
pellagra factor appears to be associated with the function of the 
stomach (fundus?) (Petri and collaborators, 1938 — 40). On the back 
ground of this hypothesis there are theoretically two possible ex 
planations of the etiology of the »enterogenous*> pellagra: 1) the 
resection of the small intestine may have prevented the further 
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formation, or the absorption, of a specific endogenous antipel- 
lagrous product; 2) or the resection may have eliminated some 
quality of the small intestine that is of regulatory importance to the 
gastric secretion (and hence to the antipellagrous factor). 

Until further experiments with resection and therapy have been 
carried out, we shall merely be able to theorize also concerning the 
cause of the special changes and their possible connection with the 
pellagra. In view of the experiences from the human pathology, 
the appearance of the special type of anemia will either be ascribable 
to lacking absorption or production of substances that ordinarily 
counteract macrocytosis and hyperchromia (antipernicious-anemic 
principle, vitamin B), or they may be attributable to a possibly 
toxic effect (on the liver or on the bone marrow) that is related to the 
chronic state of diarrhea. 

It may seem obvious to attribute the chronic diarrhea to the 
great reduction in the Ienght of the small intestine, but this is 
gainsaid by the appearance of the diarrhea after a latent period of a 
couple of weeks. Further, the condition of the site of the anasto- 
mosis and the appearance of the mucous membrane go against the 
possibility that the diarrhea might have been due to secondary 
changes in the remaining proximal part of the small intestine. Nor 
does it seem reasonable to look upon the achylia as any important 
factor in the production of this diarrhea. For the achylia was pro- 
nounced only in one case, and in previous experiments diarrhea was 
observed only as a terminal phenomenon after total gastrectomy 
(or resection of the pjdorus -f the Brunner gland area which was fol- 
low'ed constantly by secondary achylia); besides, after resection of 
the small intestine alone, there has been no chronological consis- 
tency between the appearance of the achylia and that of the 
diarrhea. Moreover, our previous resection experiments go against 
the possibility that the diarrhea might be a symptom of pellagra. 
On the other hand, the tendency of the diarrhea to improve 
at the time of the clinical subremission of the »enterogenous» 
pellagrous condition is suggestive of an etiological relation. Finally, 
there is the theoretical possibility — which the experiments now 
going on, with resection of proximal sections of the small intestine 
appear to substantiate — that the distal part of the small in- 
testine normally is associated with some physiological function 
preventive of diarrhea. 
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To What Lesions in the Human Pathology is the 
»Enterogenous» Symptom Complex Comparable? 

Operatively this condition has to he classified with certain pre- 
viously reported cases of intestinal resection in man. Thus, Ryti 
(1927), Glatzel (1929), and Sturgis & Goldhamer (1939) have 
each reported one case in which the small intestine was resected 
[222 cm (Ryti), about 120 cm (Sturgis & Goldhamer)] on account of 
post-operative ileus or adhesions. After respectively 4, 5 and 5 
years, hyperchromia or macrocytic anemia and hypochylia or 
achylia developed. Clinical neurocutaneous changes are not men- 
tioned by these authors, perhaps they were overlooked, or they may 
not have developed to any noticeable degree as these patients were 
adult at the time of the operation. Genetically it is worth noticing 
that there is a parallellism between these operations and our resec- 
tions of the small intestine with regard to the type of anemia and 
also to the tendency to hypofunction of the stomach. 

In view of the chronological appearance and degrees of the 
symptoms, the experimental »enterogenous» symptoms may be 
said clinically -f morphologically to correspond mostly to sprue or 
to pcmicious~Iike cases of endogenous pellagra. In several respects, 
moreover, the symptom complex shows some resemblance to perni- 
cious anemia, but hyperplasia of the bone marrow is absent, and 
further, we do not yet know how such animals will react to a syste- 
matic specific antipernicious-anemic therapy. 

Localizationally -f- clinically there is a particularly conspicuous 
resemblance to the special features of terminal ileitis as described by 
Plum & Warburg (1939). Chronic inflammation of the ileum in 
man thus appears to be able to cause the same clinical picture as 
experimental resection of this gut in pups, indicating that a special 
function of the small intestine has been eliminated in both cases. 
Accordingly, it is hardly to be expected that an extensive resection 
of the ileum for terminal ileitis may result in the intended impiove- 
ment of these particular symptoms. 
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Summary. 

A report is given on the results of isolated resection of 60 81 % 

of the distal part of the small intestine on 3 pups, with an observa- 
tion period of 82, 140 and 146 days respectively. 

There constantly developed a pellagrous, fatal symptom com- 
plex characterized by: inhibition of growth, emaciation, anemia of 
macrocytic and hyperchromic character, skin and hair changes, ten- 
dency to achylia, degenerative changes in the central nervous sys- 
tem, hypoplasia of the bone marrow, and chronic diarrhea. In 
one case there was a clinical subremission; in another case, a plasma- 
cellular infiltration of various organs. 

In type this )>enterogenous» pellagra corresponds to our previous 
observations after resection of the pylorus + the Brunner gland 
area (with or without resection of the distal part of the small -in- 
testine). On the other hand, the type of anemia and the chronic 
diarrhea have to be characterized as specific of the resection of the 
small intestine. 

A survey is given of the different forms of endogenous pellagra 
hitherto produced experimentally by the writers. 

The causal aspects of the »enterogcnous» symptom complex are 
discussed, and comparison is made between this lesion and certain 
conditions in the human pathology. 
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Anemie a type pernicieux chez un enfant de 9 

mois. 

Par 

JENS DEDICHEN, Oslo. 

(Ce travail est parvenu a la redaction le 14 A6ut 1941). 


La plupart des anemies qui se rencontrent chez les jeunes 
enfants sont des chloro-anemies ou oligosideremies: anemies micro- 
cytaires hypochromes, qui reagissent favorablement a un traite- 
ment martial. Ces anemies peuvent atteindre les degres les plus 
aigus, et dans les cas ou elles apparaissent conjointement avec 
une infection chronique — elles sont souvent combinees avec 
rachitisme — le tableau clinique de la maladie peut se developper 
dans le sens d’une anemie pseudo-leucemique (Jaksch-Hayem). 
Ce syndrome est generalement attribue a la reaction specifique 
qui caracterise le systeme hematopoietique des petits enfants. 

D’autres formes d’anemies dans la premiere enfance sont rares; 
mais on peut de temps a autre trouver des anemies a type hyper- 
chrome, le plus souvent sous forme d’une anemie hemolytique, 
qui generalement est familiale, mais qui peut aussi etre acquise. 
Des cas certains d’anemie pernicieuse dans le premier age na 
pas ete decrits, les enfants les plus jeunes ayant eu entre 9 et 11 
annees. Recemment il aurait ete releve un cas (douteux — sans 
achylie) chez un enfant de 6 ans (Debre et collaborateurs). 

Dans la litterature se trouve indique qu’on a souvent avantage 
a recourir a un traitement martial et hepatique combine a l’occa- 
sion de certaines anemies septiques de la premiere enfance, ou 
le traitement martial seul est inefficace. Cooley souligne speciale 
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ment ce fait. Toutefois jen’ai reussi a trouver aucune description 
hematologique precise de semblables cas. 

Au cours de ces deux dernieres annees, j’ai eu 1 occasion 
d’observer un enfant qui, a plusieurs reprises, a subi une grave 
anemie en rapport avec de banales infections. L’anemic s est 
montree refractaire au traitement martial, tout en leagissant 
promptement chaque fois a l’extrait de foie 1 . Le tableau hemato- 
logique montrait des megaloblastes typiques et la moelle osseuse 
s’est averee etre — lors d’examens repetes — une moelle megalo- 
blaste caracterisee qui, apres un traitement a extrait liepatique, 
s’est changee en moelle normoblaste. Void riiisloire clinique, 
de 1’enfant en question: 

Roy, H. ne le 1. 2. 38, hospitalise h Uilevaal, VIII, le 9 novembre 38, 
(a l’age de 9 mois). 

La naissance avait eu lieu au terme normal ets’elail passce normalenient 
ainsi que les couches. La mere rapporta avoir eld anemique pendant la 
grossesse, mais sur une enquete a la clinique gynecologiqne (Kvinne- 
Idinikken) oh l’enfant fut mis au monde, on appril qu’aucunc remarque 
n’avait ete faite quant a une paleur extraordinaire chez la parturiante, 
et aucun examen de son sang n’avait etc fait. 

L’enfant fut uniquement nourri au sein jusqu’a Page de 7 mois. Par 
la suite il eut un supplement de biscuits trempes et de legumes en puree. 

Le dernier mois avant l’hospitalisation son appetit etait devenu moins 
bon, il avait commence a rendre ses repas, etait maussade et agite; les 
selles etaient Iaborieuses. 


Etat present , 1c 9. n. 38: L’enfant est exiremement pftle et un peu 
bouffi. Agite et criailleur. Developpcmeni normal pour son age. Aucun 
signe de rachitisme (par radioscopie non plus). Poids 8,500 gr. Gorge 
injectee. Legere dilatation de la rate. Par ailleurs aucune alteration patho- 
logique n’a pu etre constatee a un examen somatique ordinaire, a part 
une temperature de 38.2. On remarqua nolamment qu’il n’y avait aucune 
alteration de la langue. 


Examcns de laboratoirc: L’urine conlient constamment de 1’albiimjne, 
avec quelques cylindres hyalines. Aucune augmentation de I’uree (Ur+ 20 
Gouleur du serum: 2 (Meulcngrachl) WaR. -p. Examen du sang: 
lib 41 %. Globules rouges 2.12 mill., Wanes 10,000. Un frottis monlra 
des megaloblastes typiques (v. fjg. 1 — 2). Lecalcul differential des globules 
Wanes revela une lymphocylose, ainsi que quelques rares myelocytes 
( /a /o) aucune donation a gauche. Les globules rouges htaient bien 
satures, generalement grands, aniso-poikilocylose considerable, avec 
quelques petits erotrocytes en partie piriformes, en parlie sous forme de 
croissants, ou d’elhpses. Le repas d’epreuve d’Ewald revela de l’achylie. 

es parents et une soeur du malade egalement examines avaienl un etat 
hematologique normale. 


1 NB sans fer. 
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Fig. 1 a. Fig. 1 b. 

Mdgaloblastes dans Je sang (11.11.38) (x 1,000). 


Marche de la maladie: Au cours de la premiere semaine du sejour a 
Fhopilal 1’enfanl etait febrile et assez eprouv6, avec des vomissements et 
peu d’appelit; peu a peu la temperature est revenu a la normale, mais 
l’enfant manquait toujours d’appetit, etait faible et apathique. II fut 
institue un traitement martial (Fe reduct. 0.25x2) et une ISgere augmen- 
tation de la valeur globulaire s’en suivit la premiere semaine, mais ensuife 
il y eut une conslante diminution (voir trace) et l’elat general restail 
mauvais. 

Le 22 decembre une ponction de la moelle osseuse fut entreprise (ds. Ie 
tibia) et Fhemomyelogramme montra une moelle mdgaloblaste carac- 
terisee (Fig. 3). L’enfant re?ut alors pendant deux jours consecutifs 
5 cm 3 , pernami (Nyco), administres intra-musculairement, et ceci enlraina 
un changement complet dans I’etat du petit maJade. II se mit a manger, 
fut vif et gai. Les valeurs globulaires augmentaient regulierement pendant 
environ un mois et l’enfant put etre renvoye de l’hopital dans un etat 
de bien-etre, le 3 fevrier 1939. 

2/e sejour a VhOpital. - — L’enfant resta bien portant les premiers 8 
jours apres son exeat. Le 15 fevrier il fut enrhume, rhume du cerveau 
et toux. Le 28. 2. il alia plus mal, devint echauffd et eut la respiration 
precipitee. Temp. 39.2. Exsudation des deux oreilles. Rentre a l’hopital, 
service VIII, le 3. 3. 39. 



ANEMIE A TYPE PEENICJEUX CIIEZ UN ENFANT DE 9 MOIS. 



Fig. 2: Erythrocytes piriformes, en formes tie 


croissants on 


tl ’ellipses 
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Fig. 4: Roy H. h trois ans. 


Etat present le 3. 3. 39: L’enfant est fort eprouve. Temp. 39.5, respec- 
tivement 40; pouls 114, 

Exsudation purulente des deux oreilles. Sur le poumon s’entendent 
des rales sibilants (sibili) et de nombreuses petites bulles. Faible dilata- 
tion de la rate. Urine alb.-f. Examen hematologique: Hb 76 %, GI. r. 
4.3 mill. bl. 7.200. Un frottis montra le meme tableau qu’au moment 
de la premiere hospitalisation: aniso-poikilocytose notable avec de grands 
gobules rouges bien satures; les globules blancs revelerent une deviation 
a gauche avec granulation toxique. 

Marche de la mala die: L’enfant fut traite au moyen de sulfapyridine, 
0.5 g journellement pendant 3 jours (3 fois 24 h.). II en resulta une baisse 
de la temperature, mais le 11. 3. celle-ci augmenta de nouveau, et 1’enfant 
resta quelques jours avec une temperature intermittente, entre 39.6 
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et 36 11 lut de nouveau sounds a un traitement do sullapyridinc, 0.5 g 

‘ - 


table. 

Une ponction de la 
une moelle megaloblaste 
fut de nouveau institud, 


moelle osseuse montra, commc la derniere fois, 
caracterisee. Un traitement a extrait liepatique 
et il s’en suivit une augmentation des rdticulo- 



cytes jusqu’a 14. G %, cependant que l’hemomydlogramme se cliangea de 
megaloblastose on macronormoblastose (v. courbe). 

Feces etaient pendant les deux sejours normales et la courbe glycemique 
avait une allure normale. 

L’enfant sortit de l’hopital en mai 1939, et resta en bonne santd 
pendant un an. Un controle ulterieur des valeurs bematologiques montra 
celles-ci leg^rement reduites: Hb 80 %, gl.r. 3.72 mill, (taux gl. 1.08) le 
G. 5. 40. L’enfant eut de la marmite et en prit journellement y 2 cuiller 
a cafe x 3. Le 11. G. 40 il tomba malade des varicelles et les valeurs 
bematologiques baissaient regulierement au cours d’un mois de 74 %, 
3.58 mill., a 47 %, 2.24 mill. L’elat general dtait maintenant mauvais, 
l’appetit nul. 10 cm 3 de pernami amenerent immediatement uno 
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Date 

Hb % 

Gl.R. 

G1.B1. 

P.N. 

Myeloc 

Segm, 

Lymf. 

Mon. 

Indiff. 

11.11.38 

41 

2.12 

10,000 


y 2 

2.5 

17.5 

72.5 

2.5 

' 

3.5 

22.11.38 

G7 

3.86 

8,000 








30.11.38 

GO 










24.12.38 

52 

2.78 


1 







7. 1.30 

Go 



1 







13. 1.39 

72 

3.96 

16,400 








24. 1.39 

73 










3. 2.39 

77 

4.23 

14,200 








7, 3.39 

76 

4.3 

5,400 


Vs 

11.5 

10.2 

73.2 

3.2 

3 

7. 4.39 

69 

4.18 

12,600 


Vt 

6.5 

22.6 

61. 

8. 

1.5 

22. 4.39 

69 

3.55 









2. 5.39 

56 

2.83 


1 







7. 5.39 

56 

2.83 


1 







13. 5.39 

07 

3.37 


1 







22. 5.39 

74 



1 







25. 5.39 

80 










30. 5.39 

85 










2. G.39 

89 



1 







13. 0.39 

89 










11. 7.39 

90 

5.03 

8,200 


Vi 


6 

87 

2 

4.5 

G. 5.40 

80 

3.72 

23,400 








11. G.40 

74 

3.58 

8,900 








25. 6.40 

6G 

3.18 









10. 7.40 

47 

2.24 

6,700 

2 







19. 7.40 

69 

3.57 









23. 7.40 

90 

4.87 









9.12.40 

37 

1.68 

7,300 

2 







16. 12.40 

56 

3.05 

7,400 








14. 1.41 

90 

4.14 j 

5,600 








Reticulocytes: 




26.12.39 

0.8 




30.12.39 

6.4 




10. 1.40 

12.8 




4. 5.40 

3.4 




7. 5.40 

6.9 




10. 5.40 

7.6 




13. 5.40 

14.6 




16. 5.40 

10.4 




22. 5.40 

G.S 




25. 5.40 

2.5 





1 indique 5 cm 1 * 3 d’extrait de foie (Pernami Nyco). 

Les taux d’hemoglobine indiques anldrieurement a la date du 11.7.39 

montrent des valeurs trop basses, l’appareil n’ayant pas ete ajuste. Les valeurs 
indiqudes depuis cette date sont evaluees d’apres le standard de Haldane. 



ANEMIE A TYPE PERNICIEUX CHEZ UN ENFANT HE 9 MOIS 97 

Evolution dans Ie tableau palliologique, l’onfant prit do l’appfiiit et se 
remit. De l’hdpaforte fnt administrd, une cuiller h pot tons les jours, et 
Ies valours hdmalologiques etaient 2 mois plus tard de 90 % lib, 
4 87 mill, de gl.r. Trois mois aprds uno nouvclle recliute survint par suite 
d’un rhume avec dpislaxis, ct le 19. 12. les valours hfimalologiques dlaicnt 
les suivantes: lib. 37%, gl. r. 1.68 mill, (laux gl. 1. 12). L’extrait de 
foie avait encore cette fois le memo excellent effet. 

Epicrisc . Un gargon a dtc sous observation depute l’hgc de 9 mois 
jusqu’h ce jour, ou il a 3 ans. Au cours de ce temps il a souffet t, 
en tout 4 fois, d’une anemic considerable h type legerement hyper- 
chrome, qui a reagi h l’administration d’exlrait de foie, mais non 
pas au traitement martial. Une ponction de la moellc osscusc 
niontra, h deux reprises, une moelle mdgaloblasie typique qui, 
apres un traitement hepatique, se ebangea en moellc normoblastc. 
Apres injection d’extrait de foie, une crise rdliculocytnire carac- 
terisde est survenue. L’enfant souffre d'achylie. Il n’a eu aucunc 
steatorrhec, la courbe de la resistance gtyedmique est nonnale, 
la croissance entierement normale. Pendant tout ce temps une 
ldgere albuminuric a persistd sans azoldmie. Actuellcmcnt, le 
3. mars 1941, l’urine est normale. Un nouveau repas Ewald 
montre toujours de l’achylie. (Giinsburg ~). 

Discussion. 

L’andmie est une affection cxtremcmcnl commune ii Page 
pueril. La classification des ancmics infantiles offre ccpcndant 
certaincs difficultds, h cause de la fa 9011 spdcialedont rdngit 1’enfant 
ct notamment le nourrisson. 

Commc on le sail, l’drythropoicse sc fait, an cours dc la der- 
nidre phase dc la vie foetale, esscntiellcmcnl dcs centres hdmnto- 
poietiques dans la rate ct dans 1c foie. Lors de la naissancc ces 
centres rdvoluent et leur activitd est entierement assumdc par la 
moelle dpiniere. Si celle-ci est exposde & une surcharge, par ex. 
lors d’une andmie provoquee par unc hdmorragie, une infection, ou 
autre chose dc semblable, les centres foetaux peuvent fncilcmenl 
etre induits a reprendre leur fonction antdricure et commcnccr 
h produire dcs globules rouges et blancs qui soul versds dans le 
sang. Ce »typc embryonal)) de globules rouges est, suivanl Nacgeli, 
de 1’ordre dcs mdgalocytes. On risque ainsi un verscmenl dc 
jeunes cellules dans le sang, des cellules qui resscmblent absolu- 
7 — Acta wed. scandinao. Vol. CXI . 
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ment aux globules qu’on trouve chez les adultes quand on 
constate chez eux une anemie pernicieuse. 

En ce qui conceme les globules blancs, on trouve d’une facon 
analogue des elements cellulaires souches tels que des myelocytes, 
en partie aussi des promyelocytes. Rohr fait remarquer que ces 
centres extra-medullaires, et notamment le foie et la rate, sont 
en contact direct avec la circulation — ils se deversent direc- 
tement dans les veines du sinus splenique et dans celles du foie. 
II n’y a done rien qui empeche que des cellules jeunes et peu 
developpees soient ainsi versees dans Je sang. Dans la moelle 
osseuse au contraire ces cellules sont retenues, parce qu’il leur 
manque la faculte de se mouvoir et que le sinus de la moelle 
osseuse est sans rapport avec la circulation du sang. 

Selon Rohr ce serait done de la rate et du foie que proviendraient 
les jeunes cellules mal murees qu’on trouve dans le sang lors d’une 
leuedmie myelogene, et il est naturel de supposer qu’il en soil 
de memo pour les genres de jeunes cellules qu’on decouvre dans 
le sang du nourrisson dans des cas pathologiques. 

II est necessaire de souligner ces faits, connus de tous ceux 
qui s’occupent beaucoup d’»hematologie infantile», mais dont on 
jne tient pas toujours suffisamment compte. 

Une dilatation de la rate est frequente dans la premiere enfance, 
surtout a l’occasion d’infections, et ce phenomene, constate con- 
curremment avec les changements dans le sang que nous venons 
d’indiquer, peut souvent induire le medecin en la tentation d’etablir 
la diagnose de leucemie ou de pseudo-leucemie. Ainsi l’anemie 
decrite par von Jaksch sous la denomination de »anemia pseudo- 
leukemia infantum» comporte un ensemble des symptomes suivants: 
dilatation prononede de la rate, dilatation du foie, anemie moderee 
a type normo- ou hypochrome, leucocytose grave avec apparition 
dans le sang peripherique de leucocytes peu mures: myelocytes et 
promyelocytes, ainsi que de globules rouges nuclees. Ce genre 
d’anemie qui se rencontre chez des enfants rachitiques concur- 
ramment avec une maladie infectieuse chronique, est interprete 
comme une anemie secondaire, infrachronique, souvent a type 

hemolytique (Cooley). . 

La forme la plus commune d’anemie infantile est I’anemie 
hypochrome qui est une chloro-anemie caracterisee (ou une 
oligosideremie) qu’on trouve surtout chez des enfants nes avec un 



ANEMIE A TYPE PEBNICIEUX CHEZ UN ENFANT DE 9 MOIS. M 

depot insuffisant de chlore (jumeaux, enfants nes avant terme et 
enfants dont la mere a ete anemique pendant la grossesse). 

Si ces enfants anemiques attrnpent une maladie mfccticusc, 
celle-ci provoquera une decomposition acceleree du sang et 1 anemic 
sera ainsi exacerbee avec quelquefois une reduction considerable des 
globules rouges. Ce fait est generalement attribue a une influence de 
la moelle osseuse, oil Ton pout conslater des modifications tantot de 
nature liypoplastique — et alors le resultat sera une anemie bypo- 
plastique ou aplastique telle qu’on le voit dans des cas de sepsis , 
ou bien — et e’est peut-etre le cas 1c plus frequent — il se declare 
une inhibition du processus ou de l’ecoulement (Rohr) avec une 
moelle riche en cellules qui forme un contrastc frappant avec 
l’anemie par ailleurs prononcee. 

La chloro-anemie reagit habitucllement d’une manicre prompte 
a un trailement martial et a une nourriture appropriee. 11 rcstc 
encore a savoir si l’apport de vitamincs joue un role dans ce cas. 
Les vitamincs C ne jouent gucre un tel role dans les chloro- 
anemies qu’on avait d’abord cru et, en ce qui concerne cclles 
du groupe B, il n’existc pas non plus des observations exacles 
qui puissent prouver qu’elles soient d’unc importance considerable. 
Cooley soulignequele resultat de la therapie par vitamincs ne repond 
pas aux attentes, et qu’ellc ne repond pas du tout aux rcsullals 
qu’on a pu obtenir lors d’cxpcricnces sur des animaux. 

La plupart des pediatres ont cependant pu faire eelte experience 
que certaines anemies ne reagissent point au trailement martial, 


ni a une diete appropriee. Cooley rapporle quelques exemplcs 
d’anemies infectieuses sccondaircs qui ont ele refractaircs au for, 
mais ou une seule transfusion de sang ou l’administration d’cxlrait 
de foie ont suffi a ramener rhematopoiese a une activite normalc, 
Il estime que ce fait pent etre attribue a un »lack of some 
building substance, which the baby normaly stores, and which 
is readily replaced by transfused bloods. 11 note que son Iraile- 
ment habituel des sanemies infectieuscss cst mainlcnanl un traile- 
ment martial et hepatique combine. 


A part ces anemies sccondaircs et hypochromes, nous devons 
compter avec un certain n ombres d’aulres formes d’anemies 
propres a Page pueril. DeUx de cellcs-ci se presentent commc des 
ffections congemtales: l’erythroblaslosc congcnilalc ct l’ancmie 
»P nmaire,> con g^nitale. Ces deux formes sont extremement rares. 
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Parmi les anemies hyperchromes nous pouvons, d’apres Fanconi 
rencontrer les types suivants: 

1. Lictere hemolytique (Kugelzellenanemi, Minkowski ■— 
Chauffard), 

2. L’erythroblastose (Cooley). 

3. L’anemie k cellules sous forme de croissants (Sichelzellen- 
anemie). 

4. L’anemic hyperchrome du lait de chevre. 

5. L’anemie hyperchrome de la maladie coeliaque. 

6. L’anemie elliptozytique hemolytique primaire (Fanconi). 

Toutes ces anemies ont en commun Fhemolyse qui se manifeste 

par une accentuation de la couleur du serum et par une elimination 
accrue d’urobiline dans Furine et dans les feces. (Ces phenomenes 
peuvent cependant manquer, p. ex. dans la maladie coeliaque 
lors d’une suppression de la fonction hepatique (Rohr)). 

Les trois genres d’anemies premierement indiques sont des ■ 
affections nettement familiales, en partie aussi raciales (Sichel- 
anemie, erythroblastose). 

L’anemie decrite par Cooley ne se trouve pratiquement que 
cliez des families originaires des pays mediterraneans. Elle est 
tres nettement caracterisee, et se manifeste par anemie, dilatation 
de la rate, ictere, apparence mongoloide et difformation typique 
des os. Dans le tableau hematologique on trouve de nombreux 
globules rouges nuclees. 

L’anemie k cellules de croissants ne se voit guere que cliez les 
negres. 

Dans les cas d’anemie provoquee par une alimentation k lait de 
chevre, on peut observer un tableau pathologique rappelant celui 
de F anemie pernicieuse. La moelle osseuse peut dans ces cas prendre 
l’apparence caracteristique d’une moelle proerytro-megaloblastc 
(Balde, Fanconi). L’anemie reagit tres bien a Fadministration 
d ’extrait de foie, egalement de foie de chevre, ce qui semble prouver 
qu’il ne s’agit pas d’une anemie de deficience (defaut d’un facteur 
in- ou extrinseque au lait de chevre), mais bien plutot d unc 
influence toxique sur la moelle osseuse. 

Conjointement avec la maladie de Gee-Herter, la maladie 
coeliaque, il peut se manifester, comme nous Favons deja indique, 
des anemies hyperchromes avec moelle megaloblaste. Ces anemies 
reagissent favorablement a un traitement par extrait de foie. 



AEEMIE 1 TYPE W.KWIMX O.K »» EEEAKT PE 9 »»IS. 101 

Dans lc cas d’aneniic elliptocytiquc (Merit par Fancom, il 
sVrit d’un gar ? on qu'il avail cu sons observation dcpuis la nnis- 
sance jusqa'i. ce quc, lors do la description, lc gargon avail 11 ans. 
La maladie se manifestait comme une anemic chromque pronon- 
cee. Des megaloblastes furcnt constatecs dans la moclle osscusc, 
et apres un traitement liepatique il survint un renversement cn 
moelle normoblaste. Les globules rouges ctaicnt palhologiqucmcnt 
deformes avec une anisopoikilocytosc prononcec el dc nombreux 
globules rouges ellipliformcs. Il y avail en oulre des signes d’liemo- 
lyse accrue. 

Comme je l’ai d6ja remarqud, une anemic pernicicusc dans la 
premiere enfance n’a pas etc decrite de fa 5011 convaincanle, les 
cas les plus jeunes ayant ete des enfanls de 9 el de 11 ans. Lc cas 
d’anemie pernicieusc recemment decrit parDebrd cl collaboratcnrs, 
chez un enfant de 6 ans, semble quelque peu inccrlain. (Pas 
d’acliylie). 

Apres cette rapide recapitulation, nous allons disculcr la 
diagnose dans le cas qui nous occupe. 

La possibilite d’une ictere liemolylique pent elre ecarlce. Le 
tableau liematologiquc ne monirc pas la sphorocytose si caracle- 
ristique pour cetle maladie. La couleur du serum csl normnlc. 
Contre cctte possibilite s’inscrivenl egalemenl I’anamnese familiale 
negative et le bon effct du traitement liepatique. Ainsi que Varadi 
1 a fait remarquer, 1 extrait de foie agit plutot dans un sens 
contraire dans les cas d’ictere. 


La diagnose d’erythroblastose et celle d’aneniic a cellules de 
croissant peuvent egalemcnt etre eliminees. 

La description des modifications hdmatologiques dc l’aneinic 
elliptocytique de Fanconi ne convient pas non plus fi noire cas. 

11 n’y a enfin nul point d’appui pour la diagnose dc la maladie 
coehaque L’enfant s’est developpc d’une fa ? on absolument 

normale (voir photo) n’a jamais eu de stdathorree et la courbe 
glycemique est normale. 

L’enfant a d’abord etc nourri par la mere, cnsuile il a eu une 

L*sz?** porni - 

“ * ~ » nearer 
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d’apport, de resorption ou d’exploitation du principe anti-perni- 
cieux. Dans I’anemie pernieieuse idiopathique il se constate un 
manque du facteur dit »Castles intrinsic factor)). II existe quelque- 
fois des formes symptomatiques d’anemie pernieieuse ou le facteur 
dit ^extrinsic factor» fait defaut (l’anemie macrocytere tropique 
decrite par Wills?) ou bien encore ou la resorption en est reduite 
(maladie coeliaque). 

Notre cas offre une serie des signes cliniques qui caracterisent 
l’anemie pernieieuse: anemie hyperchrome reagissant a l’extrait 
de foie par une crise reticulocytaire caracterisee et une amelioration 
des valeurs hematologiques. Dans la moelle osseuse se manifeste 
simultanement un renversement de moelle megaloblaste en moelle 
macro-normoblaste. II y a de l’achylie. Contre la diagnose en 
question s’inscrivent tout d’abord l’age de 1’enfant et le fait qu’il 
n’y a eu aucun signe d’hemolyse accrue. 

II n’y a aucune raison de croire que cette anemie d’apparence 
pernieieuse soit due a un defaut de resorption. L’ enfant n’a point 
eu de symptomes gastro-intestinaux; La courbe glycemique est nor- 
male; l’enfant se developpe normalement. 

II n’a pas ete possible de prouver non plus qu’il y ait eu 
apport insuffisant de quelque facteur extrinseque. La diete a 
tout le temps ete parfaitement appropriee. L’adininistration 
de marmite, qui dans les anemies macrocytaires tropiques a un si 
bon effet, est restee inefficace. 

C’est un fait frappant que les rechutes se sont toujours declarees 
concurremment avec une maladie infectieuse. Un phenomene 
qu’il semble qu’on peut egalement constater dans les cas d’anemie 
pernieieuse. Et dans le tableau ou sont indiques les examens du sang, 
on peut voir comment les valeurs hematologiques ont une ten- 
dance a decroitre aussitot que le traitement hepatique est suspendu. 

Coolej 7 note, comme nous l’avons deja rapporte, que dans la 
premiere enfance peuvent' se declarer, conjointement avec des 
maladies infectieuses, des anemies qui sont refractaires au traitement 
martial comme unique agent therapeutique, tandis qu’une trans- 
fusion de sang ou l’administration d’extrait de foie ont un bon 
effet. II est possible que notre cas represente un type d’anemie de 
ce genre et qu’il se distingue par le fait que cette maniere de reagir 
s’ est maintenue pendant un temps prolonge, pour le moment 
jusqu’a 1’age de trois ans. 
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Erythema Nodosum Arising from Treatment 
With Sulfathiazole. 

By 

TORBEN JERSILD and KURT IVERSEN. 
(Submitted for publication February 20lh 1942.) 


During the last year 307 patients have been treated with sulfa- 
thiazole (Chemosept) at the hospital. The patients have chiefly 
been suffering from pneumonia (62 patients) and scarlet fever with 
complications (58 patients). The rest of the cases include patients 
with different infectious diseases, medical and surgical. The cases 
include patients of both sexes of all ages. Peroral medicamenta- 
tion has principally been used, and only in a very few cases has sul- 
fathiazole been injected. 

The doses given are specified in table. I: 


Tabic I. 


Age 

Number of 
Patients 

Average 

doses 

Largest 
Total dose 

Smallest 1 
Total dose 

0 — 6 months 

9 

3.5 gr. 

8.3 gr. 

1 gr. 

6—12 » 

21 

5.6 * 

18.5 * 

1.5 » 

1 — 2 years 

20 

CO 

11.3 » 

1.5 * 

* 

■r-i 

1 

71 

11.4 * 

46.0 » 

2.0 • 

> 14 » 

186 

22.2 » 

121.0 » 

3.0 * 


■S — Ada med. scandinav. Vol. CXI. 
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It appears from literature that sulfathiazole is just as effective as 
sulfapyndme but considerably less toxical — an experience we have 
also learnt, as complications in none of the cases have been of a 
severe nature, and have always disappeared at once after the 
discharge of the drug. 

Apart from nausea and vomiting, which have only occurred in 
6.2 % of the cases and in none of these have been so serious that 
it was ncccessary to discontinue the drug, the most frequent com- 
plication has been rashes of different types: morbilliform, scarialini- 
form, papular, and often in the form of erythema nodosum, which 
can neither clinically nor histologically be distinguished from 
erythema nodosum of tuberculous origin. 

Erythema nodosum arising as a result of sulfathiazole treat- 
ment has not previously been described in Denmark, whereas similar 
cases have been reported particularly from America and Switzer- 
land. Perrin H. Long (4) has observed a few cases of erythema 
nodosum in the course of sulfathiazole therapy, without, however, 
stating the magnitude or the doses given. Haviland and Long (3) 
have treated 78 patients with sulfathiazole and erythemamodosum 
has only been noticed in two cases. Volini, Lew’itl and O’Neil (6) 
have seen rashes in 3.9 % of 180 patients treated with sulfathiazole. 
Only in three patients the rash appeared as erythema nodosum, 
and they slate, contrary to what we have found, that the morbilli- 
form rash was most frequently seen. Long, Haviland, Edwards 
and Bliss (5) have treated 271 patients with sulfathiazole. In five 
per cent of the cases a rash was observed, most frequently in the 
form of erythema nodosum. In the Scandinavian literature, 
Frisk (1) has referred two cases of this complication in 17 pneumo- 
nia-patients treated with sulfathiazole. 

Finally Gsell (2) has found similar skin-eruption in about 8 % of 
135 cases treated with Cibazole. 

As much literature has already been published regarding sulfa- 
thiazole, and as the complications mentioned are only described 
in comparatively few cases, we are of the opinion that we are jus 
tified in reporting briefly the following cases: 

Case I. 2 18 years. J. No. 875/41. 

Pneumonia: the patient was treated with sulfathiazole 4-J-4+ 2 a e 
every 4 hours. The next day the temperature had fallen slightly , later e 
temperature rose from 38.3 to 39.3 and at the same time after the pa 1 
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ent had received 20 grams sulfathiazole — erythema nodosum appeared 
on the forearms and on the anterior surface of the legs. The nodules were 
from the size of a pea to lialf-a-crown and were of a bluish-red colour 
elevated swollen and very tender. No itch and no painful joints. 

In spite of the nodules the treatment with sulfathiazole was continued 
3 days more (altogether 33 grams sulfathiazole) during which treatment 
the nodules increased, and, therefore, the drug was stopped. The next day 
the skin-eruption and tenderness subsided and in the course of three days 
had quite disappeared. No other complications of any form were observed. 

Examinations: hemoglobin 90 %. Sedimentation-rate: 117 mm. ->30mm. 

Culture after gastric lavage showed no tubercle bacilli. 
Urine: — protein. 

Mantoux reaction: — (1/100 mg) + (1/10 mg). 

Radiogram of the lungs: normal. 

After discharge the patient was examined at the tuberculosis dispens- 
ary, but no sign of tuberculosis was found. 


Case II. $ 11 years. J. No. 1604/41. 

Scarlet fever: On account of otitis med. dxt. the patient was treated 
with sulfathiazole, 2 + 1 tablets every 4 hours. 15 % sulfathiazole 

was given in the course of S days without any complications. 

3 days after the discharge of the sulfathiazole a mastoiditis appeared. 
A resectio partialis proc. mastoid, dxt. was performed and at the same time 
another treatment with sulfathiazole (2+1 tablets every 4 hours) was 
commenced. The temperature fell gradually. After sulfathiazole was given 
for 3 days (altogether 6 grams) an erythema nodosum appeared on the 
anterior surface of the legs without causing a rise of temperature. The 
sulfathiazole was discharged, and the nodules disappeared in the course 
of a few days. No nodular eruptions appeared during a subsequent treat- 
ment with sulfathiazole 2 weeks later. 

Examinations: hemoglobin 82 % 

white blood cells: 16,400, red blood cells: 4.30 millions 
Mantoux: — (1 mg.) 

Urine: normal. 

Radiogram of the lungs: normal. 

Subsequent examination 4 months later showed no sign of tuberculosis 
(Mantoux — 1 mg). 


Case III . $ is years. J. No. 1268/41. 

Scarlet fever; Sulfathiazole treatment was commenced on account of 
painful joints and abcessus peritonsillaris. After a dose of 20 grams 
sulfathiazole was given in the course' of 3 days, some bluish-red nodules 
appeared on the anterior surface of the right forearm and the right le<* 
The size of the nodules being from a pea to about the size of a shilling A 
little albuminuria was found « 0.1 o /oo)j but no microS copic hematuria 
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TJie sulfathiazole was stopped and in the course of 2 days the nodules and 
the albuminuria disappeared. — No other complications were observed 
Examinations: Sedimentation-rate: 108 mm -> 27 mm/1 hour. 

Micr. exam, of the urine: 0 
Mantoux: — (1 mg}. 

Radiogram of the lungs: normal. 

Electrocardiogram: normal. 

Subsequent examination G months later: no sign of tuberculosis (Mantoux 

— 1 mg.) 

The following two patients were brother and sister, and were admitted 
to the hospital on the same day. 

Case TV. $ 2 years. J. No. 1050/41. 

On account of scarlet fever, complicated with sinuitis frontalis et maxil- 
laris dxt. and conjunctivitis purulenta, the patient was treated with sul- 
fathiazole 1 + y 2 tablets every 4 hours, after which a gradual fall of tem- 
perature occurred. After a dose of 5 y z grams sulfathiazole, an erythema 
nodosum eruption appeared symmetrically localized to the anterior surface 
of the legs. The skin eruption was accompanied by drug-fever. No other 
complications were observed. The sulfathiazole was stopped the same 
day, and the nodules disappeared immediately. 

Examinations: hemoglobin: 105 % 

Urine: normal 

Micr. exam, of the urine: normal 
Mantoux: — (1 mg) 

Subsequent examination 4 months later: no sign of tuberculosis Mantoux 

— 1 mg). 


Case V. <? 3 years. J. No. 1419/41. 

Scarlet fever. — Otitis med. dxt. 

Paracentesis was performed and sulfathiazole was given, 2 + 1 tablets 
every 4 hours — (altogether 14.5 grams) without any complications. 

On account of otitis med. sin. which occurred later, the patient nas 
again treated with sulfathiazole, 2+1 tablets every 4 hours. After 
a dose of 7 grams had been given, an eruption of erythema nodosum appear- 
ed, accompanied by drug fever, on the anterior surface of both legs. T e 
nodules were very red, tender, swollen and of the size of the kernel of a 

nut. _ , 

The treatment was continued during which new nodules still appeare 
and after the patient had received 15 grams sulfathiazole, the drug uas 
discharged and after this no new nodules were seen. The nodules is 
appeared in the course of 3 days. 

Examinations: hemoglobin 85 % 

Sedimentation-rate: 70 mm —> 6 mm. 

Mantoux: — (1 mg) under several examinations. 
Radiogram of the lungs: normal. 
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J lltJ pubs ll’Ulll tiiu ^cn , 
Subsequent examination 
toux — 1 mg.) 
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4 months later: no sign of tuberculosis. 


(Man- 


Case VI. 5 11 years. J. No. 1244/41. 

The patient was admitted to the surgical ward, suffering from minus 
contusum el dilaceratutn cruris and was among other things treated with sul- 
fathiazole, altogether 22 grams without complications. 

Later on admitted to the medical -ward, suffering from scarlet fever. The 
patient was very feverish and intoxicated, and therefore serum against 
scarlatina (40 cm 3 ) was given. As the temperature was not affected by this, 
a further dose of sulfathiazole, 1 tablet x 4 daily, was given (altogether 12 
grams) without any complications. 

On account of renewed fever, treatment with sulfathiazole was again 
begun 14 days later (2 tablets x 4 daily). 

3 days later after a dose of 12 grams sulfathiazole had been administered 
in this series, an erythema nodosum eruption appeared, without a rise of 
temperature. The skin eruption consisted of many tender nodules, localized 
to the anterior surface of both legs and forearms. 

The sulfathiazole was discharged and 2 days later the eruptions dis- 
appeared. 

Examinations: hemoglobin 80 %. 

Blood-count: normal. 

Mantoux: — (1 mg.) 

Urine: normal. 

Radiogram of the lungs: normal. 

Subsequent examination 4 months later: no sign of tuberculosis (Mantoux 
— 1 mg). 


Case VII. $ 08 years. J. No. 037/41. 

Broncho-pneumonia. Was treated with sulfathiazole, 4 + 4 + 2 tablets 
every 4 hours. After a dose of 24 y 2 grams sulfathiazole, some red, tender, 
swollen nodules of the size of a half-penny appeared in the deeper layers of 
the skin and subcutis on the anterior surface of the legs. At the same time 
an intense scleral injection appeared on the left eye. 

The sulfathiazole w r as stopped and the erythema nodosum and the scleral 
injection disappeared in the course of a few days. 

Examinations: hemoglobin 110 %. 

Sedimentation-rate: 44 mm. 

Wassermann reaction: negative. 

Micr. exam, of urine: normal. 


Mantoux: +- (l/ioo mg.). 
Sputum: — tubercle bacilli by culture. 
The patient was later on admitted to the 
from ileus. 


surgical department, suffering 


Subsequent examination 8 months later: no sign of tuberculosis. 
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Case VIII. $ 27 years. J. No. 1841/41. 

Panaritium. — which was lanced. 

On account of fever sulf.athia7.ole was administered (4 -f 2 tablets every 
4 hours). After a dose of 15 grams, an erythema nodosum eruption occurred 
on both knees and on the anterior surface of the left forearm. The nodules 
were about the size of a half-penny, lender and not confluent. 

The eruption quite disappeared in the course of 2 days after slopping 
the drug. 

Examinations ; Sedimentation-rate: 0 mm. 

Manloux: + (1/10 mg.) 

Radiogram of the lungs: normal. 

Culture after gastric lavage showed no tubercle bacilli. 



Case IX. 3 19 years. J. No. 1798/41. 

Appendicitis acuta. to an acute appendi- 

A bronchopneumonia occurred . ‘ d altogether 47 grams 

oitis and. therefore, sultathiarole c, uplion appeared 

in the course of 9 days. After this a . nodule of about the size of a 

on the anterior surface of the legs and ^ ^ b]u5shj from the 

shilling on the right forearm. ,, and very infiltrated and ten- 

nice of a sixpence to a sniffing parUy aw 1 en and « r * ^ part|} . c0 , 

der. On the anterior surface of the ri 0 nt i g 

fluent. , natient had severe pain in his 

At the onset of the skin-eruption m ovement. 

rie ht knee, and complained much even at the least mov 

The joint was swollen, but no exudate w .as J . - n the knee had 

The sulfathiazole was stopped an nex Already the next day the 

disappeared and he could move his leg actively. Already 




Erythema nodosum arising from treatment with sulfalhiazolc (case 9). 



Erythema nodosum arising from treatment with sulfathiazloc (case 9). 

skin-eruption had subsided and was much paler and in some places more 
confluent (see photo). 
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The onset of this eruption was accompanied by drug fever (39 4 \ xvx 
slopping the drug the temperature toll immediately to 36.8 md LmlZ 

disappeared*! ““ "* 2 ^ lhe had abeolatelj 


Examinations: Sedimentation-rate: 42 mm — >• 10 mm. 

, Micr. exam, of urine: norma], 

Mantoux: — (1 mg.) 

Radiogram of the lungs: normal. 

Sputum: — tubercle bacilli. 

Culture after gastric lavage showed no tubercle bacilli. 


Histological examination 

of an erythema nodosum element: 

Epidermis is thin and normal and a few leucocytes are found 
here. Hair, sebaceous glands, and sweat glands are normal. Defi- 
nite changes are found in tire connective tissue; the changes are 
sligthly visible in the corium but become more accentuated on the 
border of the corium-subcutis and in the subcutis. Here one finds 
inflammations,^ mainly localized around the blood-vessels. In the 
corium only a few infiltrations of leucocytes and plasma-cells around 
the capillaries are to he seen. These increase in the deeper layers, and 
on the border of the subcutis one finds massive infiltrations of leuco- 
cytes, plasma-cells and lymfocytes, partly diffused in the fat and 
the connective tissue, but chiefly around the vessels, which in many 
places show necrosis of the vascular wall, proliferation of the endo- 
thelium and occlusion of the lumina. In the tissue scattered hemor- 
rhages are to be found. 

No sign of specific inflammation, nor of tumors is to be found. 
Edema is only seen in a small degree and hyaline transformation of 
the small vascular Avails have not been observed (see micropliolo). 

The histological examination corresponds to what is described 

as erythema nodosum. 

(Professor Engelbreth-Hohn, Copenhagen). 


Epicrisis. 

During treatment with sulfathiazole erythema nodosum erup 
tion appeared in 9 patients, chiefly localized to the anterior surface 
of the legs. 



ERYTHEMA NODOSUM ARISING FROM TREATMENT ETC* liD 

The skin-eruption appeared in 5 of the cases (cases 1, 3, 4, 7, 8) 
on the third or fourth day of treatment after a total dose of 16 
grams of sulfathiazole. 

In 3 of the cases (cases 2, 5, 6) sulfathiazole had been given 
(in average doses of 16 grams) in one or two preceding series of 
treatment — without any complications. Under a renewed treat- 
ment the skin eruption appeared on the third day of treatment — 
after an average dose of 8 % grams had been given. 

In one case (case 9) the skin-eruption did not appear before 
the ninth day — after a total dose of 47 grams sulfathiazole. Only 
in this case the skin-eruption was accompanied by painful affec- 
tion of the joints, which disappeared at the same time as the drug 
had been stopped. 

All the patients were thoroughly examined for an eventual 
tuberculous infection, but in none there was any sign of tuberculosis. 

The erythema nodosum caused by sulfathiazole treatment 
could neither clinically nor histologically be differentiated from 
that of tuberculous origin. 

The point that should be emphasized is that these erythema 
nodosum eruptions after sulfathiazole treatment disappeared much 
sooner than those of tuberculous origin (namely 2 — 3 days after 
the drug was discontinued). 


Other toxic complications of sulfathiazole. 

During the treatment of the 307 patients with sulfathiazole we 
have not observed any cases of hepatitis, icterus nor blood-changes, 
as severe anemia, leucopenia or agranulocytosis. Neither dizziness 
nor psychosis were seen. In only a few cases have we observed 
cyanosis, which often occurs during sulfapyridine treatment. Hema- 
turia occurred only in a single case, and a slight and transient albu- 
minuria had been noticed in 3 cases. 

To simplify matters all the complications are placed in the 
following table II. 
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Tabic II. 

Manifestations of Sulfalhiazole Toxicity in 307 Patients. 


Nausea 

Nausea, vomiting 



Hematuria 



Albuminuria . „ „ /0 

Dmg fever 



Neuritis 



Injection of scleras 

and conjunctivas 

1 3 o,/ 

Hash 



* scarlatinifonn 
•' papular 

and morbillifoim 

i n of 

1 0 0/ 

>' Erythema nodosum 

2 9 % 

Painful joints . . . . . 


0.3% 


Summary and conclusion. 

307 patients, of all ages and of both sexes, have been treated 
with sulfalhiazole. The average dose has varied from 3.5 grams 
(infants) to 22.2 grains (adults). The following complications have 
been observed: vomiting in 6.2 %, rashes in *1.9 %, often in the 
form of erythema nodosum which neither clinically nor histolo- 
gically could bo differentiated from that of tuberculous origin. In 
none of these 9 patients was there any sign of tuberculosis. In addi- 
tion we have noted: drug fever in 1.6 %, hematuria in 0.3 %, scleral 
injection in 1.3 %, but on the other hand leucopenia, severe anemia 
and agranulocytosis have not been observed at all. 

In none of the cases have Die complications mentioned been 
of a serious nature, and the point should be emphasized, that all 
the complications disappeared immediately when the drug vas 
slopped. In 3 cases the complications did not occur again although 
a new series was given. 
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Experimental studies on production o? pernicious 
anemia by operation on the digestive tract . 1 

5 . Results of Extensive Resection of the Proximal Part of the 
Small Intestine (on Pups). 

By 

SVEND PETRI, HANS JENSENIUS, FLEMMING N0RGAARD and 

ERIK THYSSEN. 

(Submitted lor publication March 4 Hi, 1942.) 

Introduction. 

Experimental resection of 60 — 80 % of the distal pari of the 
small intestine on pups has constantly resulted in a pellagrous 
fatal symptom complex resembling pernicious anemia, sprue and, 
in particular, the special form of terminal ileitis described by 
Plum & Warburg (Petri, Jensenius, Norgaard & Thyssen, Acta 
med. Scand. 1942). This observation made it desirable through 
systematic experimentation to try to elucidate the causal signifi- 
cance of the small intestine to the development of the lesions men- 
tioned. 

For this purpose, several experimental series have been com- 
menced with different extensive operations performed on the same 
distal or proximal parts of the small intestine (simple resection, 
transformation of the intestinal section into an intestinal fistula, 

1 These studies were carried out with the aid of a grant from P. Carl Peter 
sen’s Fond and by private means. 

Translated from Danish by Hans Andersen, M. D., Copenhagen. 
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•short-circuiting* by side-to-side anastomosis, or by diverticulum 
formation by end-to-side anastomosis) with or without subsequent 

varying therapy. „ , ...... 

The experiments with proximal resection of the small intestine 

reported in the following, together with the above-mentioned 
experiments with distal resection of tlie.sm all intestine, represent 
the first of the operation groups named above. 


Material and Experimental Conditions. 

Two pups, 5 months old: No. Ill, male; 5.53 kg, 62 cm; and 
No. 110, male; 6.95 kg, 66 cm. 

By resection of the small intestine 150 cm (No. Ill) and 180 cm 
(No. 110), from the jejunal flexure of the duodenum, were removed; 
these sections were measured immediately after their removal. 
On autopsy there remained respectively 49 cm and 38 cm of small 
intestine, measured from the site of the anastomosis to the ileocecal 
junction — i. c., the resection lias involved respectively the proxi- 
mal 75 % and S2 % of the small intestine. The anastomosis was 
made side-to-side. 

Observation period: 299 days (No. Ill) and 300 days (No. 

110 ). 

The general experimental conditions have been the same as 
in the previous experiments. 

Clinical and Morphological Changes in the Animals. 

Experiment 7. (Pup No. Ill; observation period 299 days.) 

The animal was normal as to behavior, appetite and defecation. For 
a while the increase in weight seemed to be checked a little, and the nutri- 
tion appeared to vary slightly. A few bare spots appeared on the bead 
(on the 44th day), and the hair was thinning out slightly on the extrem- 
ities (91th day). During the next 3 months the loss of hair was increasing 
slightly in degree and extension; at the same time, the animal appeared 
to be ailing a little. On all four legs, on the anterior surface, near the 
body, there appeared a sharplyd efined hairless area with thickening of 
the skin (145th day). No pigmentation of the skin. No clinical signs of 
any affection of the central nervous system. The skin changes subsided 
gradually m the course of a couple of months. When the animal was killed 
(7/S 40) its appearance was perfectly normal. Marked hypoacidity was 
ascertained about the 48th and 93th days. There were practically no 
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Table i. 


Dog No. ill. 


Date 

K 

cr 

cN 

Red blood 
cells in 
millions 

White 

blood 

cells 

Color 

index 

Volume % 

<5 3 

» o 
o g, 
o" O 

O 1 

Diameter ot red blood 
cells 

Size of 
animal 

Mini- 

mum 

H 

Maxi- 

mum 

t* 

Ave- 

rage 

f 

§<R 

E 

A 

cn rc 

11/10 39 

77 

5.39 

22,080 

0.71 

40 

6 

6.0 

8.0 

7.09 

62 

n Wf) 

13/10 » 

Opera- 












tion 











25/11 » 

77 

5.63 

20,960 


38 

13 

5.5 

8.5 

6.93 

62 

m 

28/12 * 

68 

4.98 

39,120 

IMS 

32 

6 

5.5 

8.0 

6.86 

63 

6,450 

1/ 2 40 

73 

5.11 

26,120 

0.60 

34 

4 

6.0 

7.5 

6.78 

63 

8,320 

28/ 2 » 

71 

6.41 

30,840 

0.56 

39 

4 

6.0 

8.5 

7.24 

65 

7,750 

28/ 3 o 

68 

5.69 

24,200 

0.60 

41 

4 

5.5 

8.0 

6.78 


6,830 

30/ 4 i) 

80 

6.09 

23,680 

0.66 

40 

26 

6.0 

8.0 

7.13 


7,400 

8/ 5 » 

78 

7.27 

33,680 

0.54 

36 

11 

6.0 

8.0 

6.90 



30/ 5 » 

76 

6.78 

28,680 

0.56 

33 

12 

6.0 

8.5 

7.07 



26/ 6 » 

76 

6.59 

20,160 

0.58 

39 

6 

6.0 

8.0 

6.91 



26/ 7 -> 

S4 

7.15 

19,800 

0.59 

43 


5.5 

8.0 

6.90 



7/ 8 » 

Died 










, 


changes in the hemoglobin percentage. Moderate increase in the red blood 
count (from 5.39 million to 7.27 million) beginning about 4 % months after 
the operation; a suggestion of macrocytosis. 

Blood examination, test-meals, measurements and weights recorded 
in Tables 1 and 3. 

Morphological Changes . — Macroscopic findings; Peritoneum appearing 
normal except for a few fibrillaiy adhesions. Anastomosis looking natural. 
Measure of the small intestine from the pylorus to the site of the anasto- 
mosis, 24 cm (~ the entire duodenum); from this site to the ileocecal 
junction, 49 cm. Mucous membrane of the digestive canal appearing 
normal. Other organs normal. 

Microscopic examination: Bone marrow of vertebral bodies containing 
relatively scanty fat-cells; normal structures of the cellular marrow. Femur. 
Some areas containing many fat-cells, other areas but few. Tibia: Fatty 
marrow, free from cells. 

Central nervous system: b Jo definite abnormality, merely some doubt- 
ful changes in the Purkinje cells. 

Lymph glands: Slight hemosiderosis; some plasma cells. Testes: Nor- 
mal spermatogenesis. Skin: Remnants of hyperkeratosis. Intestin 
mucosa: Some round cell infiltration; in the vicinity of the ileocecal junc- 
tion, numerous rather larger lymph follicles and a few small disseminate 
infiltrations with leucocytes and plasma cells. Other organs: No changes. 
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Table 2. 

Dog No. 110. 


Color 

index 

Volume % 

n 

r— r+ 

5 n 

O £L 
5"* o 

c » 

Diameter of red blooc 
cells 

Size of I 
animal | 

Mini- 

mum 

/< 

Maxi- 

mum 

(< 

Ave- 

rage 

r 

o 

O 2 

H 

3* 

2. 

<TC ers 

0.81 

37 

7 

5.5 

8.0 

6.85 

GO 

6,950 

0.73 

41 

9 

5.5 

8.5 

7.10 

67 

7,715 

0.76 

42 

3 

6.0 

8.0 

6.88 

67 

9,500 

0.71 

42 

6 

5.5 

S.O 

7.01 

68 

9,590 

0.65 

44 

5 

6.0 

8.0 

7.01 

69 

10,005 

0.77 

47 

4 

6.0 

S.5 

7.37 

69 

11,000 

0.68 

42 

16 

6.0 

8.5 

7.12 



0.73 

49 

7 

6.0 

8.5 

7.05 



0.7C 

49 

7 

6.0 

9.0 

7.45 



0.72 

50 

4 

6.0 

S.5 

7.25 



0.76 

49 

5 

6.5 

S.5 

7,47 




0 

» 


►L 

er 


VO 

0 s * 


Is? 

W o 

C. 


« 

o tr 


11/10 39 
12/10 

25/11 
28/12 
1 / 2 40 
28/ 2 
28/ 3 
30/ 4 
8/ 5 
30/ 5 
26/ 6 
26/ 7 
7/ 8 ■ 


84 

Opera- 

tion 

93 

88 

93 

84 

100 

102 

104 

104 

106 

100 

Died 


5.19 


6.38 
5.82 

6.52 
6.47 

6.53 

7.53 
7.17 
6. 86 

7.38 
6.55 


13,000 


11,360 

9.040 
17,760 

14.160 
12,560 
10,240 

11.440 

8.040 

9.160 

10.440 


Experiment 2. v * u F ^u. nu; observation period 300 days ) 
appeared on the head and both hind i*™ . , A , fc ' barc s P ots 


1 nutrition, appetite and defecation \ r 

appeared on the head and both hind lees (csfh rl i ‘V barC Spots 
trunk too. A bare area with thin ■ b , f ( tl ') and a later on the 

together with ^ 

gradually within a couple of months When i f®" 608 disa PP eared 

its appearance was perfectlv norma, Whin . ™ T kiMcd (?/S ‘ ,0 )> 

56ih to 175th days)- -Mternafimr i,’ penod of -1 ,110 nths (from 

globin percentage was riJZTZV Zr ? ® nd “W 1 ** TJlc 
ear] ‘ v and persistent, increase in (he red^bfr ! 10 10G >‘> thero was a rather 
million). Pronounced macrocytes, ‘s C ° 1,nl (f,0ni 5 ‘ 19 1o 7 - 53 

Tables °2 “ nall0n > test -meals, measurements and weights recorded in 

normal Peritoneum appearing 

the small intestine from £? ^ ^ ^ beie a " d there. Measure 0 f 
entire duodenum); herefrom to the U or "" ^omosis, 23 «n (= Iho 
membrane of the digestive canal appear, 1 no 38 cm ' Mucous 

' lcros ™P": examination; Bonehnirrmv i '"'’' ' 0,,K ' r f "b r;,r ^ normal. 

“ mod «to amount of rat-cclk 2 ™ ? vcrlcbral Mies containw 
Fomut: Some areas co„l„ in “'g W l >"? •' «» -rfhta, man™? 

Patty marrow, free from cells*! v S> olher a ™as but few. Tibia: 
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Dog No. Ill 


Dog No. 110 


_ . , ~ Phcnolph- 

Dale Amount Congo thaldn 



Phenclph- 

thalein 


I 


11/10 39 


27/10 » ca. 1 


2/11 » 
9/11 » 
16/11 * 
27/11 » 
5/12 » 
11/12 »' 


11/10 39 
27/10 » 
2/11 * 
9/11 » 
16/11 » 
5/12 » 
11/12 » 
21/12 » I 


29/12 » 
11/ 1 -10 
25/ 1 » 
12 / 2 * 
5/3 »• 
2/ 4 » 
23/ 4 » 
10/ 5 » 
20/ G » 
6 / 8 * 


11/ 1 40 
25/ 1 » 
12 / 2 » 
5/ 3 * 
2/4 * 
23/ 4 * 
10/5 » 
20 / 6 » 
7/ 8 * 1 


etam . Qninal cord no definite abnormality. Medulla 
Central nervous system. Spinal cora, n sc]erotic cellS| w 

oblongata, pons and corpora qua g pora qua drigemina show a few 

part with glia reaction; in addition P * ^ Uon ce i ls . Cere- 

moderately swollen cells witlun a gr P „ d a few shrunken 

bellum: Here and there some moderately A few scattered 

cells among the normal Purkmje cells Basal gang 

sclerotis cells. Cerebral f o fa't containing; scanty peri- 

por^ — 7E££ B ? en: 


Recapitulation. 


Resection of the proximal 75 82 % of ^ ie S ^ g U q{ hair and 

2 pups produced clinically a slight r anS1 , persistent 

hypolidity or achylia. In addition, there 
normochromic, respectively hypochromic, poljcytem.a 
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214 million over the initial values) with a suggestion, respectively 
a more pronounced degree, of macrocytosis. The presumably 
slightly hyperplastic bone marrow showed normal morphological 
structure. In one ol the animals the spleen showed marked hemo- 
siderosis, and the central nervous system presented slight or 
•moderate, mostly chronic, degenerative changes in the ganglion 
cells (most pronounced in the brain stem).- The animals did not 
■die spontaneously. 

The lesion may be characterized as a slight, chronic, partly 
remittent subpellagra with transitory lowering of the stomach 
function, besides polycytemia and a tendency to macrocytosis. 

Comments. 

According to our previous resection experiments, removal of 
less than the distal SO % of the small intestine produces constantly 
a fatal subacute or chronic pellagrous affection (»entcrogcnousi> 
pellagra) accompanied by hypcrchromic macrocytic anemia, chro- 
nic diarrhea and a tendency to achylia (cf. Introduction). Thus 
there is a pronounced difference in the character, degree and cli- 
nical course between this syndrome and the morbid condition ob- 
served after resection of the proximal part of the small intestine. 

The two groups of resection experiments appear to have 
established the significance of the ileum to the development of 
»enterogenous» pellagra, hypcrchromic (macrocytic) anemia, chro- 
nic diarhhea and possibly achylia (»enlerogenous» — ileoprival), 
and, on the other hand, the significance of the jejunum to the 
production of a polycylemic blood reaction. 

As a fairly large middle section of the small intestine was 
■removed in both types of resection, according to the difference in 
the clinical features it seems reasonable then to expect that a less 
•extensive proximal resection might result merely in polycytemia. 

In previous papers we have discussed the cause of the »entero~ 
genous» (= ileoprival) pellagra and the particular concomitant 
changes (the special type of anemia and the diarrhea). The pre- 
sent experiments offer merely a contribution to the elucidation of 
the pathogenesis of the diarrhea. From resection of the proximal 
part of the small intestine it thus is evident that neither removal 
of a large section of the small intestine itself nor lowering of the. siom- 
P ' -Acta mcd. scandincuv. Vol, CXI, 
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ach f un Mon gives rise to chronic diarrhea. The interest, therefore 
centers around the possibility that the ileum, perhaps even only the 
distal 20 % of this section of the gut, might be associated with 
a specific — presumably absorptive — function, preventive of 
diarrhea. Attemps are now being made to elucidate this question 
by means of absorption experiments on jejunum-or ileum- 
resected pups (Jensenius). 


Summary. 

A report is given of the results from resection of 75 — 82 % of 
the proximal part of the small intestine on two pups, with an 
observation period of 299 and 300 days, respectively. 

The operation brought about the development of a slight, 
chronic, partly remittent subpellagra with transitory lowering 
of the stomach function, together with polycytemia and a tendency 
to macrocytosis. 

This clinical picture differs markedly from the one observed by 
us before, after extensive resection of the distal part of the small 
intestine [fatal, subacute or chronic »enterogenous» pellagra .+ 
tendency to achylia -f hyperchromic (macrocytic) anemia -f chro- 
nic diarrhea]. 

The ileum thus appears to be that section of the small intestine 
which is decisive of the development of »enterogenous» pellagra 
(-f special changes), whereas the jejunum appears to be of specific 
significance to the production of a polycytemic blood reaction. 
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Meningitis is generally regarded as a rather rare complication 
of epidemic parotitis. However, of late years a number of cases of 
this complication have been reported from various countries, 
particularly from France. 

In Denmark Krabbe (4) has reported a case of serous meningitis, 
possibly induced by the mumps virus; and further we have more 
recent reports by Schiodt (10), Nissen (7) and Kofoed (3). 

The meningitis may develop both before, simultaneously with, 
and after the parotitis; but in the literature we find but few Teports of 
cases in which meningitis is the only symptom of the mumps in- 
fection. In Scandinavia Wallgren (12) has reported two cases of 
mumps meningitis in which the patients lived in parotitis 
surroundings without having or having had parotitis. Similar 
isolated cases have also been reported by Ask-Upmark (1), 
Morquio (6), Schoerder (9), Paddock (8) Silwer (11) and Linde (5). 1 
In Denmark Johansen (2) has published 5 cases of mumps meningitis. 
In one case the patient presented no symptoms of mumps, whereas 
there was found par. titis in the other patients. 

1 After the completion of this article G. Ahlberg has published in Nord. med. 
lidsskr. 1942: 13 : 206, 2 cases of mumps meningitis without swelling of the 
parotid gland. ° 
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During an parotitis epidemic we treated in the Aalborg Amtssv 
gehus (county hospital) 7 cases of mumps meningitis accompanied 
by parotitis, and 11 cases of serous meningitis without sweliine of 
the parotid gland, but in which cases the epidemiological circum- 
stances and the course of the disease were greatly in favour of the 
same etiology. 

Hitherto only sporadic cases of mumps meningitis without svel- 
ling of the parotid gland have been described, accordingly I shall 
here give an account of this epidemic manifestation of the' disease. 
But first I shall briefly mention the case records in which the -menin- 
gitis was accompanied by parotitis. 

In the following 7 cases the meningitis was accompanied bg parotitis: 

Case I. 

(No. 162/42). 3 aged 11. Admitted on Jan. 13, 1942. 

Has not previously had parotitis. About half of the patient’s class- 
mates have mumps. 7 days before entry he had fallen ill with fever and 
swelling of both parotid glands. 3 days before entry, when the swelling 
had almost disappeared, and the temperature had been normal for about 
48 hours, his temperature rose again (39.6° C, 103, 3° F), he had headache 
and violent fits of vomiting, and he was not quite conscious. 

Jan. J3, on entry: Temperature 38.9° C (102° F). The patient was 
somewhat absent, his face was flushed with a circumoral paleness. No 
swelling of the parotid glands. Marked stiffness of the neck, and Kernig’s 
test highly positive. The spinal fluid was rather clear, 3104/3 cells (chiefly 
Jj-mphocytes). Pandy’s test positive, 15 alb., 1 glob., W. R. in the spinal 
fluid: negative, culture: no growth, no T. b. The temperature fell lytically 
and was normal on Jan. 16 (6 days after the onset of the meningitis). 

Jan. 17: No stiffness of the neck. Kernig negative. 

Jan. 27: Feeling perfectly well. — Discharged. 

In this case the diagnosis presented no difficuities. The menin- 
gitis developed. 4 days after the parotitis, and the meningeal sym- 
ptoms vanished in the course of 6 days. 

Case II. 

(No. 1545/41). 6 aged 14. Admitted on Sept. 1, 1941. 

Has not previously had parotitis. Fell ill 2 days before entry with feur 
(39.5° G, 103.1° F), vomiting and headache, lying mostly in a doze, but not 
delirious. On his admittance to hospital there was marked stiffness of t 
neck with positive Kernig. His face was flushed with a pronounced circu 
moral paleness. Temperature 39.9° C (103.8° F). No swelling of the paroh 
glands. Spinal fluid rather clear, 1410/3 cells (lymphocytes). Pandypos) 
tive, 10 alb., and 0 glob., no bacteria, no growth, no T. b. in culture.. 
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Was treated with sulfathiazolc (altogether 15 grams). The day after 
his admittance there was found swelling and tenderness of the left parotid 

gland. _ . 

Sept: 5: The headache has disappeared, only inconsiderable stiffness 

of the neck. 

The temperature fell Iytically and was normal on Sept. 7. 

Sept. 22: Kernig negative. Sept. 27: Discharged. 

In this case the meningitis developed previous to the parotitis, 
which did not appear till 3 days after the onset of the meningitis. 

Case III. 

(No. 2/42), $ aged 9. Admitted on Jan. 1, 1942. 

4 weeks before entry the patient had mumps. On the day of entry she 
suddenly fell ill with headache, vomiting, and convulsions. Temperature on 
entry 38.5° C (101.3° F). She was absent, but not delirious. Kernig positive. 
The temperature fell Iytically and became normal within S days. 

Jan. 12: Spinal fluid clear, 2GS/3 cells (lymphocytes), 30 alb. and 1 
glob. 

Jan. 27: 49/3 cells, Pandy negative. W. R. negative, no bacteria, no 
growth, no T. b. 

In this patient the meningitis appeared 4 weeks after the paro- 
titis. The interval is here unusually long.’ Yet Morquio has de- 
scribed a case in which the meningitis developed 2 months after 
the parotitis. 

Case IV. 

(No. 2207/41).' aged 38. Admitted on Dec. IS, 1911. 

Diagnosis: epidemic parotitis, orchitis, serous meningitis. 0 days 
before entry the patient fell ill with swelling, pains, and tenderness of both 
parotid glands. The following day pains and tenderness of the left testis. 

Dec. 10 (2 days before entry): Exacerbation with headache and vomit- 
ing. The patient became lucifuga! and there was stiffness of the neck. 

Dec. is, on entry: Temperature 39.9° C (103.8° F). Moderate swolling 
of both parotid glands. Feeling great pain, apathetic and dozing. Marked 
stiffness of the neck with positive Kernig and Brudzinski. The l. testis 
almost the size of a hen’s egg, tender. 

Dec. 19: Spinal fluid clear, 807/3 cells, mononuclear, no bacteria no 
growth, W.R. negative. 

Dec. 21: (4 days after entry): Normal temperature. 

Dec. 20: No stiffness of the neck. ICernig negative. Dec. 29: Discharged. 

This patient developed a left-sided orchitis the day after the 
onset of the parotitis, and 4 days later the meningitis appeared. 



126 


TORBEN' JERSILD. 


Case V. 

(No. 1867/41). $ aged 22. Admitted on Oct. 26, 1941. 

Diagnosis: epidemic parotitis, serous meningitis orchitis 

2 days before entry the patient developed a dextral parotitis, and 
the following day severe headache and numerous fits of vomiting 

Oct. 26 , on entry: Temperature 39.4° C (103° F). Is somewhat" apathe- 
tic, but not exactly reduced. Some swelling of the r parotid gland. Marked 
stiffness of the neck, Kernig and Brudzinski positive. Spinal fluid dear 
1000/3 cells, Pandy positive, growth of gram-negative rod-bacteria, which 
cannot be identified with the usual pathogenic bacteria. No T. b. in culture 
Mantoux:— (1 mg.). W. R. negative. 

The temperature fell lytically during the first 4 days. 

Oct. 30: Swelling of the l. testis. An increase in temperature from 
38.4° G (101.1° F) to 40.3° C (104.5° F). 

Nov. 3: The temperature is normal and has remained normal since. 

In this case the meningitis developed the day after the onset of 
the parotitis, and the orchitis 6 days later. 


Case VI. 

(No. 291/42). $ aged 24. Admitted on Febr. 8, 1942. 

Diagnosis: epidemic parotitis, serous meningitis. 

Previously well, except for scarlatina. 

The day before entry headache, swelling and tenderness of the l. paro- 
tid gland, and temperature about 39° C (102.2° F). 

Febr. 8, on entry: Temperature 39.9° C (102.7° F), pulse 84, The patient 
is not reduced. Inconsiderable stiffness of the neck, ICernig and 
Brudzinski negative. Considerable swelling and tenderness of the l. 
parotid gland, only slight swelling of the r one. 

Spinal fluid: clear, 276/3 cells, mononuclear. Pandy positive, 10 alb., 
1 glob., no bacteria, no growth, no T. b. W. R. negative. The temperature 
ell lytically and was normal 8 days after the admittance to hospital. 

There have been numerous cases of mumps in the patient s sur- 
roundings. The parotitis and the meningitis developed simultane- 
ously. 


Case VII • 

(No. 316/42). $ aged 17. Admitted on Febr. 11, 1942 for pneumonia. 

Previously well, has not had mumps. 

One week before entry tenderness but no swelling of the paroti g an =• 
A few days later (Febr. 7) she fell ill with intense headache, numerou 
fits of vomiting, and temperature about 40° G (104° F). No coug nn 0 nor 
expectoration. 

Febr. U, on entry: Temperature 39.3° G (102.7° F), pulse 76. Is some- 
what restless, but not reduced, perspiring with eircumoral paleness. » e 
pulm.: nothing abnormal. 
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Marked stiffness of the neck. Kernig and Brudzinski positive. No 

swelling nor tenderness of the parotid glands. 

Spinal fluid: opalescent, 1532/3 cells, mononuclear, no bacteria, no 
T. h., W. R. negative, Pandy positive, 10 alb., 1 glob. 

The temperature fell lytically. 

Febr. 15: Temperature normal, no clinical symptoms of meningitis. 

Several cases of mumps in. the neighbourhood. On the farm 
where the patient is in service a boy had parotitis 3 >vccks before the 
onset of her disease. The tenderness that was present before her 
admittance to hospital is suggestive of a slight attack of parotitis 
preceding the meningitis, although, indeed, there was no swelling 
of the parotid glands. Thus this is a transition case between the 
cases of meningitis with a marked swelling of the parotid gland and 
those in which no parotitis could be demonstrated Clinically. 

In the following 11 palicnls a serous meningitis was demonstrated , 
but there was no swelling and not even tenderness of the parotid glands. 

Case VIII. 

(No. 848/41). 3 aged 2. Admitted on May 0, 1941. 

Previously well, has not had parotitis. 

Has been feeling bad for a few days before entry, poor appetite, head- 
ache, and some vomiting. Has been lying with his head bent backwards. 
A few convulsive attacks immediately before entry. 

May 9, on entry Temperature 39° C (102.2° F), pulse 130, somewhat ab- 
sent and dozing. Cries a good deal and is irritable when touched. Incon- 
siderable stiffness of the neck. Brudzinski (positive), Kernig (positive). 
No swelling of the parotid glands. Fauces: some redness and moderate 
swelling. 

Spinal fluid: slightly opalescent, 1800/3 cells (mononuclear), no bac- 
teria, no T. B. in culture. 

The first day after his admittance he had three convulsive attacks. 
The convulsions were bilateral, and they were attended by involuntary 
discharge of urine. The attacks were followed by slight grating of the teeth. 
Treated with sulfathiazolo (altogether 17.5 grams). 

The temperature fell lytically in the course of G days and has been 
normal since May 15. 

May 18: Still very irritable, crying. There is slight stiffness of the neck. 

May 20: Feeling perfectly well. Kernig negative. 

May 21: Discharged. 

This patient coming from Aalborg city was the first to be ad- 
mitted with serous meningitis without swelling of the parotid gland, 
and he was admitted several months before the actual mumps epi- 
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demic in the county of Aalborg, for which reason nobody though/ 
of connecting the meningitis with the mumps virus. But later when 
the material was examined, this case was included in the examina- 
tions, and there proved to have been a number of cases of parotitis 
in the immediate surroundings of the child. . 3 weeks before the 
patient was admitted the servant hadhad parotitis. A few days after 
his admittance his brother was affected with mumps, and the day 
before his discharge also his mother developed parotitis. ' The 
parents had been greatly astonished that the boy, who returned to 
these parotitis surroundings, was not affected. All these circum- 
stances considered there is no doubt that in this case the menin- 
gitis must have been the only manifestation of epidemic parotitis. 

The following 10 patients with serous meningitis without swelling 
of the parotid gland were admitted within the period from Nov. 
1041 till Febr. 1942. During the same period the mumps epidemic 
in the County of Aalborg reached its climax. 

Case IX. 

(No. 15/42). $ aged 11. Admitted on Jan. 2, 1942, 

Has not previously had parotitis. 

The day before entry she suddenly fell ill with temperature of 39.3° G 
(102.7° F), headache, and numerous fits of vomiting. Immediately before 
entry the patient had convulsions in hands and feet with typical tetany 
attitude. 

Jan. 2, on entry: The patient is reduced; her pulse is hardly percept- 
ible. Her hands are kept in a typical tetany attitude. Inconsiderable stiff- 
ness of the neck, Kernig and Brudzinski positive. The tetany being regard- 
ed as gastrogenic the patient was treated with salt-water and glucalcin i. v., 
after which she improved considerably. No convulsive attacks since. 

Spinal fluid: slightly opalescent, 1496/3 cells, mononuclear, 10 alb., 
l glob. 

Jan. 10: 1295/3 cells. Jan. 26: 142/3 cells, Kernig positive. Culture: 
Pure culture of gram-negative rods , which do not ferment away any kind of 
sugar, and which cannot he identified with any well-known pathogenic 
bacteria. 

No T. b. in culture. W. R. negative. 

The temperature fell lytically and was norma) after 6 days. 

The majority of her class-mates have parotitis. On the da} of 
her admittance to hospital her brother fell ill with mumps, with 
considerable swelling of the left parotid gland. 

Case X . 

(No. 1918/41). 3 years and 6 months old. Admitted on Nov. 6, 19«. 

Has not previously had parotitis. Many cases of parotitis in the neig our 
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liood. 4 davs before entry he was tired, not feeling well, his appetite was 
poor,' he had numerous fits of vomiting. Complained of »toolhache». 

Nov. 4: Several fits of screaming, put his hands to his head. Tempe- 
rature 39° C (102.2° F). There was never swelling of the parotid glands. 

Nov. G, on entry: Temperature 39.2° C (102.6° F), pulse 120. Is apa- 
thetic and quite uninterested. Marked stiffness of the neck, Brudzinski 
(positive), Kernig positive. Circumoral paleness. Is lucifugal. Fauces: 
redness and swelling. 

Spinal fluid: clear, 1200/3 cells. Pandy negative. No bacteria, no 
growth, no T. b. in culture. 

Nov. 8: stiffness of the neck. Kernig positive. 

The temperature fell Iytically, since Nov. 11 normal (about 7 days after 
the onset of the disease). 

Nov. 10: No meningeal symptoms. Nov. 20: Discharged. 

Later I was informed that his brothers and sisters developed 
mumps 8 days after his return, and his parents were astonished that 
he did not get the disease. 


Case XI. 

(No. 2070/41). c? aged 6. Admitted on Nov. 21, 1941. 

Previously always well. Has not had parotitis. Many cases of mumps 
in the neighbourhood. 

The day before entry he felt rather bad, complained of intense head- 
ache. Temperature 38,2° C (100.8° F), in the evening 39.6° C (103.3° F). 

In the course of the night many fits of vomiting. 

Nov. 21, on entry: Temperature 38.8° C (101.8° F), pulse 120. Is not 
reduced. No swelling of the parotid glands. Circumoral paleness. Marked 
stiffness of neck and back. 

Spinal fluid: opalescent, 2184/3 cells, mononuclear, no bacteria. W. R. 
negative. 

The temperature fell Iytically and was normal on Nov. 2G. . 

Nov. 28; No meningeal symptoms. Dec. 9: Discharged. 


Two play-mates developed mumps 1 and 2 clays after the pati- 
ent had been admitted with meningitis. Further it is stated that he 
and the 2 boys mentioned above had played practically every day 
with 2 other boys, who had had mumps 2 and 3 weeks previously. 
Accordingly the meningitis was probably also in this case the only 
symptom of an epidemic parotitis infection. 


Case XII. 

(No. 2166/41). $ aged 6. Admitted on Dec. 9, 1941 . 

Previously well. Has not had parotitis. 

a A? 3 ? be /°7 6ntry She suddenI y ^11 ill with fits of vomiting, headache; 
and the day before entry the patient was delirious with changing of colour 
grating of teeth, grimacing, and temperature of 40° C (104° F). ’ 
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Dec. 9, on entry: Temperature 39.8° C [103 6° F) nulse ios , , , 
delirious, screams loudly at the slightest tiuch. Inco^sit ^ 3JSX 
the neck, no swelling of the parotid glands. Kernig and Brudzt k p s ' 
tive. Circumoral paleness. Lucifugal. K p0S! ' 

Spinal fluid: absolutely clear, 490/3 cells, mononuclear. No bacteria 
no growth, no pneumococci, no T. b. in culture. ’ 

The temperature fell lytically and waspormal on Dec. 15/7 davs after 
entry). ' J 


Dec. 10: Absolutely conscious, recognizes her mother to-day. 

Dec. 11: Kernig (positive). 

Dec. 17: Perfectly well and natural. No stiffness of the neck. Kernig 
negative. Dec. 22: Discharged. 


There have been many cases of epidemic parotitis in the neigh- 
bourhood. The patient's sister had mumps a fortnight previously 
with swelling of both parotid glands. She was rather much reduced, 
and there was much vomiting. The patient never had swelling of 
the parotid gland. 

Case XIII. 

(No. 108/42). $ aged 7. Admitted on Dec. 27, 1941. 

Previously well. Has not had parotitis. 

Fell ill 3 days before entry with intense headache, numerous fits of 
vomiting, and temperature of 40° C (104° F). There was grimacing, chang- 
ing of colour, grating of teeth. 

Dec. 27, on entry: Temperature 39.9° G (103.8° F), pulse 120. Not re- 
duced. Circumoral paleness. Marked stiffness of the neck. Kernig and 
Brudzinski positive. No swelling of the parotid glands. 

Spinal fluid: opalescent, 1500/3 cells, mononuclear. Pandy negative. 
No bacteria, no growth, no T. b. in culture. W. R. negative. The first Odajs 
treated with sulfathiazole (altogether 13 g). 

The temperature fell lytically and was normal 6 days after entry [9 
days after the onset of the disease). 

Jan. 2: No stiffness of the neck. Kernig negative. 

Jan. 17: Spinal fluid clear, 91/3 cells, 10 alb., 1 glob. 

Jan. 18: Discharged. 

In this case the anamnesis is of vital importance to the diagnosis of 
mumps meningitis without swelling of the parotid gland. Most of her 
class-mates had mumps. The patient went to spend her X-mas 
holidays with an uncle, who lived rather isolated in a distric 
where there were no cases of mumps. 3 days after her arrival s e 
fell Hlj and as mentioned above she was admitted to the _ Aalborg 
Amtssygehus for meningitis. She does not have and has never ha 
swelling of the parotid glands. 
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15 days after the onset of her disease her cousin and a child 
living in the house which she visited (the only children of the house) 
were both of them affected with mumps with considerable swelling 
of the parotid glands. 

In this case there is no doubt that the meningitis was due to 
epidemic parotitis. 


Case XIV, 

(No. l02a/42). <$ 4 years and 6 months old. Admitted on Dec. 31, 1941. 
Except for diphteria the patient was well previously. Has not had 
parotitis. 

There are many cases of mumps in the neighbourhood. 

Dec. 27: the patient suddenly fell ill with fever, headache, and many 
fits of vomiting. 

Dec. 28: Temperature 40° C (104° F), but the doctor finds no cause of 
the fever. 

Dec. 29: Temperature 39.9° C (103.8° F). Is now definitely meningeal 
with grating of teeth, grimacing. There is stiffness of the neck and beginning 
Kernig. Is treated at home with Dagenan (altogether 8 g), 

Dec. 31, on entry: Temperature 39° C (102.2° F), pulse 124. Is reduced, 
pale, restless, rolls his head, changes colour, is irritable and cries a good 
deal. 

No swelling of the parotid gland. Fauces: slight redness, otherwise 
nothing abnormal. 

Marked stiffness of the neck. Kernig positive. 

Spinal fluid: slightly opalescent, 1228/3 cells, mononuclear. Pandy 
positive, 20 alb., > 3 glob. No bacteria, no growth, no T. b. in culture. 
The temperature fell lytically and was normal on Jan. 5 (6 days after 
entry). 

Jan. 5: Feeling perfectly well. No stiffness of the neck. Kernig negative. 
Jan. 16: Discharged. 

Probably the patient got the infection from his sister, who had 
had mumps 2 weeks previously. The day after his admittance also 
his mother developed mumps. 

The patient never had swelling of the parotid glands. 


Case XV. 

(No. 2268/41). $ aged 14. Admitted on Dec. 29, 1941 . 

Previously well. Has not had epidemic parotitis. 

Fell ill 4 days before entry with temperature about 39° C. (102.2° F) 
intense frontal headache and much vomiting. The day before entrv she 
was very tired drowsy, and occasionally delirious with slight twitches of 
tl e face. TUs treated at home with Dagenan (altogether 20 tab].). Has 
had no swelling of the parotid gland. 



132 


TOUBEN JEHSILD. 


,Jj C \\ d ' 0n CHt T\ Tem I )erature 39 - 6 ° C (103.3° F), pulse 100, Is re- 
need, dehnous, pale.lucifugal. Inconsiderable stiffness of the neck. Kernig 
and Brudzmski negative, .No swelling of. the parotid glands. 8 

Spinal fluid: clear, 880/3 cells, mononuclear. Pandy negative No 
bacteria, no growth, no T. b. in culture. W. R. negative. 

Tiie temperature fell lylically and has been normal since Jan, 3 (9 days 
after the onset of the disease). 

Was treated with sulfathiazole the first 6 days (altogether 20 g.). 

Jan. 2: Still absent and apathetic. 

Jan. 5: Absolutely conscious and natural. 

■Jan. 13: No stiffness of the neck. Kernig negative. 

Jan. 17: Spinal fluid: clear, 1G2/3 cells, Pandy negative. 

Jan. 31: Spinal fluid: clear 39/3 cells, Pandy negative. 

Febr. 7: Discharged. 


Her sister developed mumps a few days before the patient was 
admitted for meningitis, as the only symptom of the parotitis. A 
few weeks previously they had both of them played with the child- 
ren living next door, who by this time bad mumps. 


Case XVI. 

(N. 161/42). <? aged 23. Admitted on Jan. 8, 1942. 

Diagnosis: meningo-encephalitis parotitica, paresis of the left abducens 
nerve. 

Has not previously had mumps. Many cases of mumps in the neigh- 
bourhood. 

Fell ill suddenly 4 days before entry with headache, dizziness, diplopia, 
nausea, vomiting and temperature about 40° C (104° F). No swelling of the 
parotid gland. 

Jan. S, on entry: Temperature 38.8° C (101.8° F), pulse 84. Not reduced. 
No stiffness of the neck. Kernig (positive). No swelling of the parotid gland. 

Eye examination: some hyperemia of the papillae and paresis of t e 
left abducens nerve. 

Spinal fluid: clear, 689/3 cells, mononuclear, 10 alb., 0 glob., no 

bacteria, no growth, W. R. negative, no T. b. in culture. ■ 

The temperature fell lytically and was normal on Jan. 12 (9 ays a 
the onset of the disease). 

Jan. 12: Feeling perfectly well, no headache. Jan. 16: ICernig negative. 
Jan. 19: Spinal fluid: clear, 233/3 cells, 10 alb., 1 glob. 

Jan. 26: Spinal fluid: clear, 112/3 cells, 10 alb., 1 glob. 

Jan. 27: Discharged. 

The patient had been exposed to parotitis infection 2 weeks 
previously. 
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Case XVII. • ‘ " _ 

(No. 103/42). c? 2 years and G months old. Admitted on Jan. 12,- 194_. 

Previously well. Has not had parotitis. . 

The day before entry he suddenly fell ill with numerous fils of vomiting. 
Was dozing, and immediately before entry he had a few convulsive attacks. 

Jan. 12, on entry: Temperature 39° G (102.2° F), pulse 12G. Is some- 
what reduced. Lying with legs drawn up. Fits of twitches in arms and 
legs. Smacking and squint. Marked stiffness of the neck. Ivernig and 
Brudzinski positive. No swelling of the parotid gland. 

Spinal fluid: clear, 1990/3 cells, mononuclear, 10 alb., 1-glob, no bac- 
teria, no growth, no T. b. in culture. W. R. negative. 

Jan. 14: No meningeal symptoms, feeling perfectly well. 

The temperature fell lyticaliy and was normal 8 days after entry: 
(Jan. 19). 

Jan. 17: Spinal fluid: clear, 217G/3 cells, 20 alb., 1 glob. 

Jan. 27: Feeling well. Discharged. 

All the children of the neighbouring family have had parotitis. 
3 and 8 days before the patient was admitted with meningitis 
without swelling of the parotid gland, 2 brothers had developed 
mumps with considerable swelling of both parotid glands. 

Case XVIII. 

(No. 235/42). d aged 18. Admitted on Febv. 1, 1942. 

Diagnosis: mumps meningitis, orchitis. 

Previously well. Has not had mumps. 

The disease came on suddenly 2 days before entry with severe head- 
ache, some vomiting, and temperature about 39° C (102.2° F). 

Febr. 1, on entry: Temperature 38.8° C (101.8° F), pulse GO, b. p. 95/30. 
Is apathetic and dozing. It is difficult to make the patient talk. Not 
delirious. 

Marked stiffness of the neck. ICernig and Brudzinski positive. No 
swelling of the parotid gland. 

Spinal fluid: opalescent, 2219/3 cells, mononuclear, 10 alb’, 0 glob., no 
bacteria. 

Febr. 3: Feeling better. 

Febr. 5: Spinal fluid: clear, 2112/3 cells, mononuclear. 

The temperature fell lyticaliy. - ~ ' 

Febr. G: Normal temperature. No stiffness of the neck. ICernig nega- 
tive, • . o o 

Febr 8: Temperature 39.3° G (102.7° F). To-day swelling and tender- 
ness of the r. testis. 

Febr. 12: Temperature normal, the orchitis has disappeared. 

Two children living on the farm had had parotitis 3 weeks pre- 
viously. J 
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In connection with the meningitis there developed a dextral or- 
chitis, hut there was no swelling and not even tenderness of the 
parotid glands. 


In connection with these case records I shall briefly report yet 
another case (similar to case XVIII), which serves as an additional 
verification of the theory that mumps meningitis may develop 
without clinical signs of parotitis. 

A few years ago a patient was admitted to this department with 
serous meningitis of unknown etiology. There was never swelling 
of the parotid gland. 2 days after his admittance to hospital he 
developed a dextral orchitis. On a closer inquiry it appeared that 
he had been exposed to infection of mumps 2 weeks previously. 

The course of the disease. Although iu most of the cases the onset 
of the disease was rather alarming, manifesting itself with severe 
headache, vomiting, and high fever, occasionally also delirium and 
convulsions, yet all the cases were benign, in so far as all the pati- 
ents recovered completely. The temperature fell lyrically in the 
course of 5 to 10 days; the average duration of the fever was 1 week. 
The meningeal symptoms vanished within the same space of time 1 . 
In a great number of our patients there were prostration and delhies, . 
and in several cases there was no relation between the degree of the 
disease and the number of cells in the spinal fluid. In one case 
(case record XVI) there was also found paresis of the abducens 
nerve. 

In the spinal fluid, which was clear or slightly opalescent, 
there was found a marked increase in cells, chiefly mononuclear. 
But the amount of albumin and globulin was found to be normal or 
only slightly increased. 

Generally the meningeal symptoms vanished in the course of 1 
week, whereas the increase in cells would often subsist for rather 
a long time, and the patients were discharged in spite of the in- 
creased number of cells in the spinal fluid. 

The maximum number of cells in the material was 3104/3. The 
cell figures appear from the following: 


1 Chemotherapy was without any effect. 
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Number of cells. 
3200/3—1000/3 
1000/3—500/3 
500/3— 100/3 


Number of cases. 
12 
3 
3 


In my material mumps meningitis was only found in rather 
young individuals (maximum age 38). 

Age and distribution of sex appears from the following diagram. 
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The diagnosis is often difficult to make at the onset of the 
disease. At first we believed the disease to be aparahjiic poliomye- 
litis, but the continued admittance of new patients with serous 
meningitis without the slightest signs of paresis made us relin- 
quish this diagnosis. Moreover, at the onset of poliomyelitis there 
are often found leukocytes in the spinal fluid, whereas no leuko- 
cytes were found in our cases. 


The differential diagnosis against tubercular meningitis can only 
be made with certainty through the course of the disease. All 
cases having been benign, the tubercular meningitis can be left out 
of account. Practically all spinal fluids were examined bacleriolo- 
gically, and in no ease did we find T. b. in culture. 

In the period (November to February).in which we received the 
patients with serous meningitis there was a severe parotitis epide- 
mic, and moreover we received 7 patients with parotitis accompanied 
by meningitis, therefore it was natural to suppose that the above 
mentioned cases of serous meningitis mere due to a special manife- 

Tbvl L[7 H ! iS tr- And U,e sl W° sili °» "'as confirm- 
d b } the fact that m all these cases there proved to be epidemic 
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parotitis in the immediate surroundings of the patients, and besi- 
des, the course of the disease corresponded exactly to that of the 
cases of meningitis developed in patients with obvious epidemic pa- 
rotitis. The meningitis appeared exclusively in rather yoi m» 
individuals (8 out of the 11 patients were children under 11 years 
of age), and chiefly in male patients. 

None of the patients had previously had parotitis, but even if 
this had not been the case, it does not exclude the diagnosis of 
mumps meningitis, as during this epidemic we saw numerous cases 
of severe parotitis in patients who had previously had mumps. 

Some of the cases of serous meningitis which within recent years 
have been described under the diagnosis of meningitis acuta serosa 
icliopaiica benigna» were probably in reality cases of mumps mem- 
giiis without swelling of the parotid gland. 


Mumps meningitis with special reference to cases without swelling oj 

the parotid gland. 

The auther reports eighteen cases of mumps meningitis. In six 
of the cases the meningitis was followed by swelling of the parotid 
gland, and in one case only tenderness, while the meningitis in 
eleven cases was the only manifestation of the mumps-infection. 
The diagnosis was verified by the characteristic and uniform course 
and especially by the epidemiological circumstances. 
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Klinische Studien uber den chronischen 
Gelenkrheumatismus. 

III. Die prodromalen Krankheitsbilder. 

Von 

Dozenl Dr. GUNNAR EDSTROM. 

(Bei der Redaktion am 12. Januar 1942 eingegangen). 


Febris rheumatica c. Arthritis chron. 

Es ist eine alte klinische Erfahrung, class dem akuten Poly- 
arthritissyndrom oft eine akute Tonsillitis oder andere infektiose 
Zustande des Racliens, der Mundhohle oder tier oberen Luftwege 
vorangelien. Je nachdem, wie die Anschauungen liber die Atiologie 
and Pathogenese derFebris rheumatica gewechelt haben, waren aucli 
•die Ansicliten liber Natur und Bedeutung dieser prodromalen infek- 
tiosen Zustande verschieden. 

Um die Jahrhundertwende gait das rheumatischc Fieber gemein- 
liin als eine spezifische Infektionskrankbeit, und diese prodromalen 
Krankheitszustande betrachtete man als niclit zu dem eigentlichen 
Krankheitsbild geliorig, sondern man mass ilmcn nur die Rolle 
pradisponierender Momente bei. 

Der heutige Standpunkt in dieser Frage ist ja keineswegs cin- 
heitlich. Gewisse Forsclier, so die deutschen Pathologen Aschoff, 
Fahr und Graff, sind fortwahrend der Ansiclvt, es handle sich um 
eine spezifisclie Infektionskrankbeit ( Rheumatismus injediosus 
specificus). Dock stehen sie auf dem Standpunkt, class bier ebenso 
wie bei Scarlatina, Morbilli usw. der prodromale infektiose Zusland 

10 — Acta med. scandinav. Vol. CXI. 
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als dn Bestandteil des spezifischen Krankheitsverlaufes sdh.f 
anzusehen sei. Dieser Ansicht sind auch dlejenigen Forscher, die 
mil Bach, Dawson, Cobum, Poynton, Schlesinger, Swift, Veil u a 
das rheumatische Fieher auf eine Infektion durch hamolytisihe 
Streptokokken zuruckfuhren. Die Forscher dagegen, die w i e 
Klinge, Muller, Rossle, Talalajew u. a. das rheumatische Fieher 
nicht als eine Infektionskrankheit im eigentlichen Sinne sehen 
wollen, sondern statt dessen mehr als eine spezielle hyperergische 
Gewebsreaktion, ein Parallelbild der Serumkrankheit und anderer 
anaphylaktischer Zustande, betrachten diese prodromalen Infek- 
lionen als selbstandig. In der sich an diese anschliessenden stillen 
Periode geschieht dann nach diesen Autoren das Wesentliche, nSra- 
lich dass der Organismus hyperergisch wird und sich so darauf eiu- 
stellt, in der speziellen hyperergischen Art und Weise zu reagieren, 
wo durch es zu diesen klinischen rheumatischen Krankheitshildem 
kommt. 

1st man schliesslich der Ansicht, dass das rheumatische Fieher 
zwar primar durch eine Infektion mit hamolytischen Streptokok- 
ken verursacht tvird, dass aber das Zustandekommen dieser klini- 
schen Syndrome und Krankheitsbilder eine hyperergische Reaktion 
des betreffenden Organismus gegeniiber dieser Infektion zur Vor- 
aussetzung hat — die Ansicht, die dem Verf. auf der Grundlage der 
gegenwartig vorliegenden klinischen, bakteriellen und serologischen 
Tatsachen als die annehmbarste erscheint — so miissen diese Prodro- 
me als die Primarinfektion betraehtet werden. 

Mag nun die eine oder andere dieser Ansichten richtig sein, oder 
vielleicht auch keine, jedenfalls ist es von Interesse festzustellen, in 
velchen Erscheinungsformen und mit welcher Haufigkeit ver- 
schiedene infektiose Zustande als Prodrome vor dem eigentlichen kli- 
nischen Ausbruch des rheumatischen Fiebers auftreten. 


Von diesen prodrodromalen Infeklionen bei der Febris rheuma 
tica ist nun die akute Tonsillitis die am haufigsten begegnende. 
Schon Heberden schrieb von der Tonsillitis: »Finito morbo, nonnu 
adoriuntur dolores et tumores rheumatici.» Und bereits Brov.n 
lenkie auch die Aufmerksamkeit darauf, dass zufolge seinen Untcr 
suchungen die Frequenz des rheumatischen Fiebers und der akuten 
Tonsillitis sovohl zeitlich als raumlich oft parallel zu- oder a 
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nahm, eine Parallelitat, auf die von modernen Autoren u. a. Co- 
burn, Edstrom, Glover und Sclilesinger hingewiesen haben. Es ist 
jedoch zu beachten — vie Glover auch besonders hervorgehoben 

dass dabei die Hohepunkte der Tonsillitiscpidemicn stets 

etwa 2 Woclien bis 1 Monat vor dem entsprechenden Hohepunkt 
ini Auftreten der Febris rheumatica zu verzeichnen sind. 

Dass die akulc Tonsillitis die am haufigsten zu beobachtende pro- 
dromale Infektion vor dem Auftreten des rheumatischen Fiebers ist, 
zeigte auch eine von Edstrom in den Jahren 1934 — 35 ausgefiihrte 
Untersucliung von 850 an der Lunder Medizinischcn Klinik unter 
der Diagnose des akuten Gelenkrheumatismus bchandelten Fallen. 
Die betreffenden Falle waren insgesamt 1.227mal an einem einwand- 
frei gesiclierten klinischen Polyarthritissyndrom erkrankt, und die 
Anamnese verzeichnete in 524 Fallen, d. i. 41 %, kurz vor diesem 
klinischen Krankheitsbeginn eine sicher festgestellle akute Tonsilli- 
tis, eine Zahl, die in bester Cbereinstimmung sleht mit der von 
Motzfeldt zur gleichen Zeit in einer entsprechenden Untersucliung 
ermittellen Zahl von 40 %. 


Tabetic 1. 

Bci 850 in der med. Klinik des akad. Kraukenhauscs in Lund unlcr <lcr Diagnose 
^Polyarthritis rheumat. acut.* gcpflcgtcn Paticntcn, die insgesamt 1.227 Male 
sicher unter diesem klinischen Krankhcitsbild erkrankten, waren in der Zeit 
kurz vor dieser Erkrankung folgcnde infcklidscn Zuslandc vorhanden. 


Infcklioser Zustand 

Anzahl Falle 

% von 
Samtlichen 

TonsilliUs acut., Peritonsillitis 

521 

•11 

Pharyngitis; Laryngitis, *Erkalhmg», Otitis, 
Sinuitis, etc 

281 

21 

Apicalc Zalmgranulomcn, Paradentitis 

15 

1 

Thrombophlebitis 

5 

Appendicitis acut 

0 


Gastritis, Enterocolitis ... 

7 


Cholczystitis 

4 


Pyelozystitis, Zystitis 

5 


Salpingitis acut 

0 


Dacryozystitis acut. . . . 

i 

G 


Carbunculus, Funculus, Abszcssus, usw 


Anzahl der Fiillc olmc solche prodromalcn Infck- 
tionen 

356 

29 
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Bei der Untersuchung der 242 Fslle von Febris rheumatic, c 
Artlmf s citron diein den Jahren 1929-33 an der MesigenRheuimi 
Khmk behandelt und m den friiheren Arbeiten dieser Serie ein- 
gehender beschrieben worden sind, wurde ebenfalls festgestellt, dass 
die akute Tonsillitis der haufigste prodromale Infektionszustan’d ist. 
Bei den 602 sicher festgestellten Erkrankungen an einem akuten 
Polyarthritissyndrom, welclie bei der Nachuntersuchung fiir diese 
242 Falle Verzeiclmet wurden — als akut wird dieses Syndrom bier 
ebenso wie in der vorigen Untersuchung mit Hinsicht auf den 
akuten Krankheitsbeginn betrachtet, dock ohne Rucksicht dar- 


auf, ob es evtl. im spateren Verlauf mehr oder weniger chronisch 
wurde — zeigte es sicli, dass 297mal, also in 49 % in der Zeit kurz 
vor diese m klinischen Krankheitsbeginn eine akute Tonsillitis oder 
Peritonsillitis vorgelegen liatte, also in einem noch hoheren Prozent- 
satz als in der vorgenannten Untersuchung. Die Ursache dessen 
diirfte darin zu erblicken sein, dass diese klinische Gruppe, wo das 
akute Polyarthritissyndrom, das den Patienten in die Klinik fiihrte, 
ausnalimslos mehr oder weniger in das chronische Stadium iiber- 
ging, in grosserem Ausmass als die erstere Gruppe Recidive auf', vies 
— vgl. die friiher von Edstrom getroffene Feststellung, dass die 
Tendenz eines mehr chronischen Charakters des Polyarthritis- 
syndroms bei den Febris-rheumatica-Fallen urn so starker wird, je 
mehr Recidive auftreten (wahrend 346 Falle nicht recidivierenden 
Typs ein chronisches Polyarthritissyndrom in 30 Fallen, d. i. 9 % 
aufwiesen, wurde in 86 Fallen von Febris rheumatica derselben 
Serie mit 3 oder mehr Recidiven ein solches chronizitierendes 
Syndrom in 47 Fallen, d. i. 55 %, verzeiclmet; siehe »Febris 
rheumatica.) S. 114) — sowie dass bei recidivierenden Fallen 
prodromale akute Tonsillitis hdujigcr ist als bei nicht recidivierenden, 

Als das nachst der akuten Tonsillitis am liaufigsten begegnende 
Prodrom erweisen sich die Injektionen des Nasopharynx und seiner 
Vmgebung, Laryngitis, Pharyngitis, Rhinitis, Otitis, Sinuitis usw 
In der ersten klinischen Gruppe trat ein solches Syndrom in - 
Fallen (24 %) auf, in der zweiten Gruppe in einer etwas kleineren 

Zahl, namlich 114 Fallen (19 %). 

In nicht weniger als 808 Fallen oder 65 % der ersten Gruppe 
von Febris-rheumatiea-Patienten und in 411 Fallen oder 68 A 
der letzteren sind also prodromale Infektionen der Tonsillen, es 
Nasopharynx oder seiner Umgebung festgestellt worden. ® ieS 



KLINJSCHE STUD1EN UBER DEN CIIR0N1SCHEN GELENKMIEIWATISMUS. 141 

Tabelle 2. 

Bci 242 in der Rlicuma-Klinik des akad. Krankcnhauscs in Lund unter der Dia- 
gnose »Fcbris rlieumatica c. arthritis cliron.* gepflcgten Paticntcn, die msgcsamt 
602 Male sicker unter einem von den klinischen Kranklicitsbildern desrheuma- 
tischen Fiebers erkrankt vraren, varen in der Zcit kurz vor dieser hrkrnnkung 
folgcndc intektiosen Zustandc vorbanden. 


Infektioscr Zustand 


Tonsillitis acut., Peritonsillitis 

Pharyngitis, Laryngitis, oErkaltung*, Otitis, 

Sinuitis, usw 

Apikale Zahngranulorne, Paradcntitis 

Thrombophlebitis 

Carbunculus, Phlegmonc 

Erysipelas 

Appendicitis acut 

Pyelozystitis, Zystitis 

Urethritis 

Salpingitis acut 

Cholezystitis 

Anzahl der Falle ohne solchc prodromalen Infck- 
tionen 


Anzahl Falle 

% von 
Samtliclicn 

297 

49 

114 

19 

7 

1 

1 


3 


1 




2 


1 


2 


1 


172 

28 y z 


spriclit unleugbar dafiir, dass die Infektion bei der Fcbris rheuma- 
tica — mag nun diese prodromale Infektion fur das Auftreten der 
Krankheit von direkter oder indirekter Bcdeutung sein — diesen 
Weg nahme. Branson spriclit auch von den oberen Atmungswegen 
als »the avenue of rheumatic infections. 

In diesem Zusammenhang verdient bemerkt zu werden, dass wir 
an der hiesigen Rheuma-Klinik dieselbe Feststcllung wie Coburn, 
McCulloc u. Irvine-Jones, Schlesinger, Sheldon, Swift, Wein- 
stein u. Styron und andere gemacht liaben, namlich dass im Zu- 
sammenhang mit diesen prodromalen Tonsillitiden, Pharyngitiden, 
Otitiden, Sinuitiden u. a. Infektionen der oberen Rachcn- und 
Luftwege in grossem Ausmass Streptokokken — im allgemeinen 
Streptococcus haemolyticus — in diesen Wegen nachzuweisen sind 
und zwar in einem weit hoheren Prozentsatz als bei Gesunden, was 
unstreitig bis zu einem gewissen Grade fur die Bcdeutung dieser 
Bakterien in diesen Zusammenhangen spriclit. 

Zahnirifektionen , meist marginale Paradentitiden und apikale 
Granulome, treten ebenfalls in einer gewissen Zahi von Fallen pro-i 
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dromal auf. Bei der ersteren Klientel fanden sich solche in 15 Fal- 
ien (1 %), bei der letzteren in 7 Fallen (ebenfalls 1 %) — die be _ 
treffenden Patienten batten also wahrend der dem Krankheilsbe- 
ginn vorangegangenen Wochen Zahnschmerzen, Zahngescbwure 
o. dgl. gehabt. Ausserdem erhob jedoch die klinische Untersuchung 
nach der Krankenhausaufnahme noch bei weiteren 27 Fallen der 
letztgenannten Klientel rontgenologisch den Befund apikaler 
Granulome, die bis dahin keine klinischen Symptome gegeben hat- 
ten und die bei der Extraktion samtlich verifiziert wurden. Es ist 
indessen sehr schwierig, diese Befunde zu beurteilen. Es ist ja 
nicht ausgescblossen, dass es sich um reine Parallelbefunde han- 
deln kann — we der das rheumatisclie Fieber noch die apikakn 
Granulome gehoren ja zu den Seltenheiten. Dass diesen Zahninfek- 
tionen wirklich dieselbe grundsatzliche Bedeutung als Prodrom zu 
zusprechen ware, wie z. B. der Tonsillitis, ist noch nicht als bewie- 
sen anzusehen. Doch verdient in diesem Zusammenhang envahnt zu 
werden, dass wir an der hiesigen Klinik in nicht ganz venigen 
Fallen die Feststellung haben machen konnen, dass der rheuma- 
tische Prozess, teils die klinische Arthritissymptome, teils die kii- 
nischen Endocarditissymptome, teils Veranderungen der S.B., im 
Zusammenhang mit der Zahnsanierung in diesen Granulomfallen 
ein vorubergehendes Aufflammen und anschliessend endgultige 
Besserung gezeigt haben. Es handelt sich hier jedoch nicht um ein- 
deutige Befunde, und ich werde noch darauf zuriickkommen, 

Sonstige prodromale infckliose Zustandc sind in beiden Unter- 
suchungsreihen selten, und wenn man auch nicht die Moglichkeit 
ausschliessen kann, dass hier echte Prodrome vorgelegen haben, 
darf man auch andererseits nicht die Moglichkeit eines rein zufalligen 
Zusammentreffens zweier voneinander ganzlich unabhangigcr 
krankhafter Zustande bei einem und demselben Patienten aus- 
schliessen. 

Meyer und Schmidt haben die Thrombophlebitis als Prodromal- 
syndrom bei akutem Gelenkrheumatismus ausfuhrlich erortert und 
ich verweise diesbezuglich auf ihre Arbeiten. 

Die banale Urethritis als Prodromalsyndrom tritt besonders 
bei dem sog. Reiter’schen Syndrom auf, worauf in einem andereti 
Zusammenhang zurhckzukommen sein wird. 

Schliesslich hat sich in einem knappen Drittel der Falle (29 /o 
bzw. 28 %) kein prodromaler Infektionszustand feststellen lassen. 
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Sieht man dies vor dem Hintergrunde, dass es in einer andercn 
Untersuchungsreihe von durcliaus ebenbiirtigem Material von 
Febris-rheumatica-Fallen aus derselben Klinik gelungen ist, in 
liber 90 % der Fiille einen positivcn Antistreptolysin- und Anti- 
fibrolysintiter naclizuweisen (Winblad), sowie dass bei einer sehr 
grossen Zabl solcber klinischen Krankheitsfalle oline prodromale 
Erscheinungen diese Titer dock positiv varen, so hat man einen 
weiteren wiclitigen Punlct zu beriicksicliligen, venn die Bedeutung 
des hamolytisclien Streptococcus fur die Genese dieser trauma- 
lischen Krankheitszuslande zur Diskussion sieht. 

Polyarthritis rheumat. chron. 

In der zveilen Gruppe des leizteren Materials, den an der 
hiesigen Rheuma-Klinik zur Behandlung gelangten 2G2 Fallen von 
Polyarthritis rheumat. chron., die ebenfalls in den fruhcren Arbeiten 
dieser Serie eingehender beschrieben vorden sind, warcn prodro- 
male infektiose Zustande vor dem Auflrcten des Polyarthritis- 
syndroms in veit geringerem Ausmass zu verzeichnen. Nun ist frei- 
lich zu bedenken, dass es sehr oft ausserst schwicrig ist festzustellen, 
wann ungefalir das schleichende Polyarthritissyndrom eigentlich 
begonnen hat — vie aus der vorigen Arbeit dieser Rcihc hervorging, 
konnte bloss in 153 Fallen der 262 aucli nur der Monat des Krank- 
lieitsheginns ermittelt verden — die ersten Symplome, bcispiels- 
veise in Form einer leichten Schmerzhaftigkeit bei Bewegungcn der 
proximalen Fingergelenke, kalter Hande und Fiisse, allgemeiner 
Mattigkeit und Miidigkeit usv., sind ja so unbestimmten Charak- 
ters, dass es sehr schvierig sein kann, nachtraglich ihr Auftreten 
zeitlich genau zu bestimmen. Deshalb gestaltet sich auch die 
nachtragliche Beurteilung dessen recht schvierig, inwiefern ini 
Einzelfall eine Erkaltung, eine Tonsillitis oder cine andere Infeklion 
in den Wochen kurz vor dem ungefahren Krankhcitsbeginn als ein 
Prodrom zu verten ist oder niclit. Sind die leichtesten unbestimm- 
ten Beschverden z. B. an den Fingergelenken bereits vor der frag- 
lichen Infektion aufgetreten, so kann diese natiirlich niclit pro- 
dromalen Charakters gewesen sein — sie kann in solchen Fallen je- 
doch msofern von Einfluss sein, als sie die Widerstandskraft des 
angegriffenen Organismus in der ersten kritischen Zeit schwachl, 
em Faktor, den man ganz natiirlich niclit ausscr aclit lassfcn dark 
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Andererseits sind Erkaltungen, Tonsillitiden und andere Infektio- 
ne n der oberen Rachen- und Luftwege wenigstens in der kalteren 
Jahreszeit auf unseren Breitengraden so haufig, auch bei »Ge- 

sunden», dass dem Spiel des Zufalls eine grosse Rolle beizumessen 
sein diirfte. 

Nimmt man, von dieser Erwagung ausgehend, Tabelle 3 in 
Augenscliein, so drangen sich starke Bedenken auf. 


Tabelle 3. 


Bei 262 in der Rheuma-Klinik des akad. Krankenhauses in Lund unter der 
Diagnose ^Polyarthritis rheumat. chron. (infect.)* gepflegten Patienten waren 
in der Zeit kurz vor dieser Erkrankungfolgendc infektiosen Zustande vorhanden. 


Infcktioser Zustand 

Anzahl Falle 

% von 
Samtlichen 

Tonsillit. acut., Peritonsillitis 

Pharyngitis, Laryngitis, »Erkaltung*, Otitis, 

26 

10 

Sinuitis, usw 

17 

5 

Zahmveli, Zahnabszess 

6 


Diphterie • 

1 


Carhunculus, Phlegmone 

3 


Appendizitis acut 

2 


Enteritis acut 

1 


Cholezystitis 

• * 


Pyelo 2 ystitis, Zystitis 

2 


Urethritis 

2 

* 

Salpingitis, Cervicitis, usw 

Anzahl der Falle ohne solche prodromalen lnft-k- 

6 



192 

73 


Wie man sieht, findet sick hier nur in 26 Fallen, d. i. 10 % eme 
prodromale Tonsillitis oder Peritonsillitis, in weiteren 18 Fallen 
haben andere Infektionen der oberen Luftwege bestanden, sowie 
in 6 Fallen Zahngeschwiire oder Zahnschmerz. Insgesamt sind also 
in nur SO Fallen, d. h. 19 %, prodromale Infektionen der Mwd- 
hohle, des Rachens oder der oberen Luftwege zu verzeichnen. In niclt 
weniger als 192 Fallen oder 73 % des Gesamtmaterials war keine pro 
dromale Tnfektion festzustellen. Wie viele Prozent der. ersten 
Gruppe sind auf das Spiel des Zufalls zuriickzufuhren? Gibi cs ii er 
haupt hier einen ursachlichen Zusammenhang.: ,von derselben o cr 
analoger Bedeuiung wie bei den Febris-rheumalica-Fallen ' ? 
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Es ist jedoch zunachst darauf liinzuweisen, dass man hier 
in vielleicht noch grosserem Ausmass als bei den Febris-rheuma- 
tica-Fallen bei der klinischen Untersuchung im Krankenbaus ort- 
licbe Infekte f eststellt, wie apikale Zabngranulome, marginale Para- 
dentitiden, Sinuitiden, Pharyngitiden, ja, sogar Cliolecystiliden, 
Cystitiden, Cervicitiden usw., die entweder keine oder nur so 
geringe klinische Symptome gesetzt batten, dass der Patient sie vor 
der Klinikaufnahme ganz unbeaclitet gelassen liatte, weslialb sie 
bier nicht als Prodrome gewertet vorden sind. Als ein Beispiel sei 
envahnt, dass von den augenblicklich, Nov. 1941, in der Klinik 
befindlichen 43 Patienten mit typisclier cbroniscber rlieumatischer 
Polyarthritis nicht weniger als 7 apikale Zabngranulome batten, 
die nicht nur rontgenologisch, sondern auch kliniscli operativ 
verifiziert worden sind, von denen aber nur eines vor dem kiirzlich 
in der Klinik erhobenen rontgenologischen Befund klinische Sym- 
ptome gegeben liatte. Bei einer friilieren Zusammenstellung von 
106 solchen chronischen Polyarthritiden, die selir sorgfaltig auf 
etwaige ortliche entziindliche Herde untersuclit worden waren, 
zeigte es sicli auch, dass solche in nicht weniger als 87 der 106 Falle 
nachgewiesen werden konnten (Den Norske Tannlsegeforenings 
Tidende 1935, H. X). Die bier untersuchten 262 Falle sind in dieser 
Beziehung wahrend des Klinikaufenthaltes nicht so eingehend ge- 
priift worden, docli konnten auch hier in 42 Fallen nach der Klinik- 
aufnahme rontgenologisch apikale Zahngranulome nachgewiesen 
werden, die keine klinischen Symptome ergeben hatten und die 
sich bei der Extraktion verifizierten. 

Von dem selir schwierigen Problem der Bedeutung der prodro- 
malen Infektion fur die Entstehung des rheumatisclien Krankheits- 
zustandes kommen wir zu dem noch sclnvereren Problem der 
entsprechenden Bedeutung ' der sog. »Fokalinfektion.» Auf den 
ersten Blick scheint es sich in beiden Fallen um ein und dasselbe 
Problem zu handeln, docli besteht ein gewisser Unterschied. So 
z. B. erscheint es einem einleuchtender, dass eine akute Zahninfek- 
tion, die sich klinisch u. a. durch Zalinschmerz bemerkbar gemacht 
hat, als Prodromalsyndrom in der bereits liinsiclitlich des rlieuma- 
tischen Fiebers beriihrten Art und Weise ilire Bedeutung gehabt 
baben kann, als dass eine chronische, verhaltnismassig wohlbe- 
grenzte und leichte Infektion, meist mit relativ niedrigvirulentcn 
aktenenstammen, wie es bei dem apikalen Zalmgranulom meist 
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er Fall ist, eine analoge Bedeutung haben konnte. Ebenso be- 
stcht ein gewisser Unterschied zwischen der Bedeutung der akuten 
meist reeidivierenden Tonsillitis als Prodromalsyndrom und der 
Bedeutung der sog. clironischen Tonsillitis als Fokalinfektion, 
namentlich da dieser Ietztere Zustand ja sowohl pathogenetisch als 
klinisch und therapeutisch so umstritten ist. 

1st man hinsichtlich der Bedeutung der prodromalen Infektion 
fur die Entstehung des rheumatischen Krankheitszustandes bei 
diesen clironischen Arthritiden im Zweifel, so ist dies in noch hohe- 
rem Grade der Fall, wenn man zur Frage nach der entsprechenden 
Bedeutung der Fokalinfektion kommt, Der Verf. neigte friiher zu 
der Ansiclit (Den Norske Tannlaegefor. Tidskr. H. X, 1935), dass 
es zwar schwer, wenn nicht unmoglich sei, die Fokalinfektionslehre 
in ilirer urspriinglichen Gestalt, wie sie von Rosenow, Billings und, 
anaeren, hauptsaclilich amerikanischen Autoren inauguriert wde 
mit unserer klinischen Erfahrung in Einklang zu bringen, dass aber 
docli eine gewisse bessere Bbereinstimmung mit der klinischen Er- 
fahrung vorliegen kann, wenn man das Problem unter dem Gesichts- 
winkel betrachtet, dass diese sog. Fokalinfektionsherde Herdesind, 
die Immunitatsreaktionen hervorrufen. 

Seitdem sind indessen allerlei Erkenntnisse hinzugekommen', 
die das Problem noch ungewisser gestalten. So fand z. B. Brown 
unter einem grossen Material aus einer psychiatrischen Klinik Foci 
in demselben Prozentsatz bei denjenigen Fallen dieses Materials, die 
Arthritiden hatten, wie bei der iibrigen Klientel, und Steindler 
stellte unter 3004 Fallen von »atrophic arthritis* Herde in dem glei- 
chen Prozentsatz (17 %) fest wie unter 1335 Fallen von »hyper- 
trophic arthritis*, welch Ietztere Gruppe zwar eine Beihe \on 
Fallen mit sekundaren reaktiven Gelenkveranderungen ini Zusam 
menhang mit einem arthritischen Prozess enthalt, hauptsaclilich 
aber doch Gelenkprozesse rein degenerativen Typs. In einer kri 
tischen Obersicht haben kiirzlich auch Reimann u. Havens ubcr 
die einschlagige Literatur der letzten Jahre berichtet. Sie kom 
men zu dem Schluss, dass die Fokalinfektionslehre der Kritiknich 
hat standhalten konnen, sondern auf sehr unsicherer Grundlage 
ruht. Je mehr man sich in das sehr reiche einschlagige Sclirifttum 
vertieft, um so mehr ist man geneigt, diese Auffassung nicht zu 
vernachlassigen. 

Von den Fursprechern der Fokalinfektionslehre ist dagegen ejn 
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gewandt worden, am entsclieidendsten fur die Frage, ob diese Herde 
fur das nacbfolgende klinische Kraiikheitsbild von Bedeutung scin 
konnen, sei es jedenfalls, ob dieses im direkten Anschluss an die 
Sanierung eines solchen Herdes auffallend und endgiiltig beeinflusst 
Avird. Solche Falle sind in grosser Zahl veroffentlicht worden, und 
auch unter unserer Klientel finden sich Falle, wo gerade in dircktem 
Anschluss an die Tonsillektomie, die Aufmeisselung der Sinuiiis 
•oder die Extraktion des infizierten Zahnes die S. R.-Werte stiegen, 
die Artliritiserscheinungen in dem einen oder andern Gelenk auf- 
flammten, eine heftige Peritendinitis, ein paar subcutane Noduli 
usw. auftraten, worauf der Prozess in den naclifolgenden Wochen 
klinisch eine auffallende Wendung zum Besseren zeigte, so dass das 
Endergebnis eine wesentliche Besserung oder Auslieilung des ldi- 
nischen rheumatisclien Syndroms war. 

Es lasst sich dariiber diskutieren, wie nun die Einwirkung der 
Herdinfektion auf den rheumatisclien Kranklieitsprozess sich etwa 
abspielen kann. Nacli der Fokalinfektionslehre kann eine direktc 
Einwirkung der mesenchymalen Gewebe durch Metastasierung 
von Kranklieitsvirus in Frage kommen, also eine Sepsis, oder 
auch eine indirekte Einwirkung auf immunbiologiscliem Wegc 
durch das Zustandebringen der hyperergischen Reaktionsweise 
und damit das Hervorrufen dcr klinischcn Krankheitsbilder der 
mesenchymalen Organe. Bei diesen chronischen rheumatisclien 
Pofyarthritiden sind theoretisch beide Artcn von Einwirkung 
moglich; wir begegnen hier der ganzen Skala von septischen Arthri- 
tiden bis zu hyperergischen Arthritiden entsprechend wie bei der 
Febris rheumatica (siehe Acta Med. Scand. 103. 90. 1940). Slauck 
driickt sachlich dasselbe auf etwas andere Weise aus, indem er 
diese chronischen Arthritiden in fokalinfektiose und fokaltoxischc 
aufteilt, wobei er fiir die letztere Gruppe annimmt, dass die indi- 
rekte Einwirkung seitens der Foci auf die mesenchymalen Organe 
auf neuralem Wege erfolt. 

Aber man darf dabei doch nicht die dritte Moglichkeit ver- 
gessen, dass namlich kein direkter Zusammenhang zwisclicn dem 
ortlichen entziindlichen Herde, der sog. Fokalinfektion, und dcr 
allgemeinen rheumatisclien Infektion besteht, sondern dass der 
Grund dafiir, dass eine Korrelation zwischen ihnen in solchen Fallen 
anseheinend zu erkennen ist, darin liegt, dass beide Intektioncn, 
obwohl ohne Zusammenhang untcreinandcr, docli auf denseiben 
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Organismus einwirken, dessen Widerstandskraft auf diese Weisc 
wie m einem Kampfe angegriffen wird, wo auf der einen Seite ein 
auf der andern Seite zwei Gegner stehen, die alle gegenseitie ver- 
feindet sind. 

Auch hier, bei den chronischen rheumatischen Polyarthritiden, 
begegnet man der interessanten Tatsache, dass die Antistreptoly- 
sin- und Antifibrolysintiter in einem hoheren Prozentsatz (etwa 
35 %) positiv sind (Winblad) als der Prozentsatz, in welchem 
klinische prodromale Infektionsbilder nacbgewiesen werden konn- 
ten. Die Bedeutung dieses Befundes verringert sich jedoch durch 
die obenerwahnte vielfache Feststellung von Herdinfekten u. a. 
mit hamolytischen Streptokokken auch in Fallen, wo klinische 
Symptome solcher Herde nicht vorgelegen hatten. 


Zusammenfassung. 

242 Falle von Febris rheumatica c. arthritis chron. und 262 
Falle von Polyarthritis rheumat. chron, sind hinsichtlich ihrer pro- 
dromalen Krankheitsbilder untersucht worden. 

In diesem ersteren Material waren in der Zeit unmittelbar vor 
dem klinischen Ausbruch des akuten Polyarthritis-Syndr'Sms Ui- 
nische Zeichen einer Tonsillitis oder Peritonsillitis bei 49 % der 
Falle (297mal von 602 sicher festgestellten Erkrankungen) und 
Zeichen eines anderen infektiosen Zustands in Naso-Pharynx, 
Larynx und Ohrengegend in 19 % (114mal von 602 Erkrankungen) 
vorhanden. In 28 % % war kein prodromaler infektioser Zustand 
mit bestimmtheit zu konstatieren. 

In der letzteren Halfte des Materials, die Falle von Polyarthritis 
rheumat. chron., waren die entsprechenden Hundertsiitze 10 / 0 > 
5 % und 73 %. Insgesamt in nur 50 Fallen, d. h. 19 %, waren hier 
prodromale Infektionen der Mundhohle, des Rachens oder der obe 
ren Luftwege zu verzeichnen. Wie vieles ist hier auf das Spiel des 
Zufalls zuruckzufiihren? Gibt es iiberhaupt hier einen Zusammen- 
hang von derselben oder analogen Bedeutung wie bei den Febris 
rh eumati ca-Fallen? 

Die Frage der Bedeutung der Fokalinfektion w T ird im Anschluss 
daran kurz gestreift. 
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Klinische Studien iiber den chronischen 
Gelenkrheumatismus. 

IV. Trauma und Rheumatismus. 

Von 

Dozenl Dr. GUNNAR EDSTROM. 

(Bei tier Redaktiou am 12. Januar 1942 cingegangen). 


Untersuchungen melircrcr Forscher, besonders solche von 
Falir, Ivlinge und Talalajew, haben gezeigt, dass die beiden Kompc- 
nenlcn des rheumalischen Gewebsbildes — die exsudativ-dege- 
nerative und die proliferative — in gewissen Fallen fast parallel 
verlaufen konncn, wahrend in anderen Fallen mal die eine, mal 
die andere dieser beiden Komponenten vorherrscht, was fiir das 
pathologisch-anatomische Bild von grosser Bedeutung ist. Wie 
sich das Bild im Einzelfall gestaltet, hangt in erster Liiiie von der 
eigenen Virulcnz und Natur des rlieumatischen Prozesses ab, aus- 
serdem jedoch auch von dein Alter und der Konstitution des Kran- 
ken sowie von der Lokalisation des Prozesses. Nach den Unter- 
suchungen Frank’s und Talalajew’s dominiert namlich die prolife- 
rative Komponente, wenn der Prozess seinen Sitz im Myokard hat, 
wahrend hingegen bei den rlieumatischen subkutanen Moduli die 
cxsudaliv-degenerative Komponente vorherrscht. 

Das liistologische Bild wird dabei von funktionell-mechanisclicn 
Momenten bestimmt. Je starker das Gcwcbe aldiv odcr mechanisch 
beanspruchl wird, urn so deutlichcr und umfassender triti die Zcll- 
wucherung der rheumalischen Knoichcn, die proliferative Iiompo- 
nenle, in Erschcinung. Die rheumatischen Gewebsschaden in 
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Myokard, Zwerchfell, Sclilundmuskel und Mandelumgebung, ge- 
lenknahem Selmengewebe, lierznahen Arteriemvanden, herzfernen 
Arterienwanden, peripheren Nerven und Subcutis zeigen in der 
hier genamrten Reihenfolge eine mehr und mehr dominierende exsu- 
dativ-degenerative Komponente. 

Wenn also die Gestaltung der rheumatischen Gewebsschadigung 
gesetzmassig durcli den Grad der funktionell-meclianiscben Bela- 
stung bestimmt wird, der das einzelne Gewebe Oder Organ ausge- 
setzt ist, so lasst sicli dasselbe auch beziiglich der Lokalisation der 
rheumatischen Gewebsschaden innerhalb des kranken Organs fest- 
stellen. 

Als ein Beispiel dessen kann die rhcumalischc Gcwcbsschadigung 
in Myo- und Endokard dienen. Die starksten Gewebsveranderungen 
und Prozesse sehen wir hier in den basalen Teilen der Klappen — 
eine Valvulitis — namentlich in der arteriellen Herzhalfte, den 
Teilen des Herzens, die funktionell-mechanisch am meisten bean- 
sprucht sind. 



Biid i. 

Subkutane rtamiulbcho NodnII am HinlcrscMM bei clnom Ki,,®. 




Bild 3. 

Ein Fall von Polyarthritis rhcumat. chron. mit den proximalcn Fingergclcr.ken 
I und II der rcciiten Hand und II dcr linkcn Hand angcgrilfcn. Am Antang 

dcs Processes. 

Dasselbe gilt von der Lokalisation dcr subkutancn rhcuma- 
iischcn Noduli. Mit Vorliebe findet man sie an Stellen des Korpers, 
die mehr als andere ausserer Gewalteinwirkung durch Stdssc u. dgl. 
ausgesetzt sind, in der Ellbogengegend liber der Ulnarkante, der 
Knie- und der Fersengegend, an den Fingerknocheln und -spitzcn 
usw. Zu beacbten ist schliesslicb, dass man sie beim Kinde — der 
Saugling bat keine rheumatisclien Prozesse — auclt am Hintcr- 
schadel sieht, eine beim Erwachsenen ausserst seltene Lokalisation, 
welch letzterer ja auch im Gegensatz zum Kinde hochst selten dicse 
Stelle des Korpers Stossen und anderer Gewalteinwirkung aussetzt. 

Die Bursitiden sehen wir meist iiber dem Olecranon, liber der 
Patella und liber der Schulterpartie. Die Peritendinitiden findet man 
an der Achillessehne, den Beugern und Streckern dcr Finger, sowie 
liber der Schulterpartie, alles Stellen, die in hohem Grade ausserer 
Gewalteinwirkung durch Stosse, Schlage u. dgl. ausgesetzt sind odcr 
wo das meehanisch-funktionelle Moment bedeutend ist. 

Die Bedeutung dieses mechanisch-funktionellen Momentes fiir 
die Lokalisation ist auch in betreff der Arthritiden fcstzustcllen. 
11 — Acla med. scandinav, Vol. CXI. 
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Bild 4 , A ‘ „ m \t den proximalcn Finger- 
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periartikularem Oedem aba roxima]cn Fingergclenk. 
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Bilcl 5. 

Ein Fall von Polyarthritis rhcuinat. chron. mil samtliclien proximalen Fingcr- 
gelcnken an bcidcn Handen ausscr dcm linkcn Ringfingcr angegrilfen. Die 
Frau hat ihre Ringc an dicscm Finger immer — auch bei dcr Arbeit — getragen, 
und es schcint, als ob dadnrcli dicscr Finger ctvas mebr als die ttbrigen 

gcschutzt worden ist. 

So kann beispielsweise erwalmt warden, dass wenn bci Polyarthri- 
tis rheumat. chron. die ersten scbleicbenden Gclcnkerscheinungen 
an der haufigsten Pradilcktionsstelle, den proximalen Fingcrgelcn- 
ken, auftreten, man sic gewohnlich an einem Gelenk der rechlen 
Hand und zwar am haufigsten am proximalen Gelenk des Zeige, 
fingers beobachtet. Bisweilen sind beide Zeigefinger angegriffen- 
bevor andere Gelenltc erkrankt sind. Bei Linkshandern dagegen 
werden oft die Finger der linkcn Hand zuerst angegriffen. Ange- 
sichts der Sclnvierigkeit, bei einem so wechselvollen und bunten 
Krankheitsbild wie dem rhcumatischen iiberhaupl Regeln aufzu- 
stellen, sei dies nur mit Vorbehalt erwahnt. 

Ist andererseits ein Gelenk aus irgendeinem Grunde von star- 
kerer Belastung entbunden, so wird dieses Gelenk oft nicht ange- 
griffen. Ein Beispiel hierfur ist der folgende Fall. 

E. A. V. S. H ausangestellte. 2S Jahre. 3 Jahre, bevor die Palienlin an 
chronisclier rbeumalischer Polyartliritis erkrankle, war nach ciner sep- 
tiseken Tendovaginitis der Bcugersehne des linkcn Daumens durclt Narben- 
bildung der Daumen in extremer Flexionsslellung in der Hand fixierl, wo- 
durcli die Funktionstauglichkeit dieser Hand hochgradig gebemmt wurdc. 
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Bile! Cl. 

rhcunintischcn 1 roz«.s. A rl,eitshaml. 

. -Opi dcr rheumatisclien Er- 

»*'™' d,r Gf ' f " 

(sieke Abb- G )- . ,mtpr den an de r 

A „ cin weitcrcs BcUpiel sei es bebandelten* 

Rkcuma-Klinik des Lundcr Akadu 1 1 chron . „„d Polyartknb 

i von Febris rlicumalica c. Arum allcm in dieser 

Serie Gegcnsland dc, inlolyc c, ncr frMcre , » 
habcn, 'vo dio bctretfen (rem jlofcn gcUhmt wren- 

myelitis in ciner oiler ami C ge ,ahmlen Extra" » 

dicsen 4 FbUcn *■» d Lcn *— *“ 

ExircmUalcn angcgriffen. 

mitgeieiU. 


sind von dem 
dcr redden 
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Bild 7. 

Genua valga mit Arthritiden in beiden Kniegelenken. Das rechte Knie hat die 
grosse Valgitat und der Rheuma-Prozess zeigt auch da seine grosste Malignitat. 

D. S. J. Schneider. 30 Jahre. Mit 1 y 2 Jahren Poliomyelitis, seitdem ist 
die Muskulatur des linken Beines paretisch. — Mit 29 Jahren zweimal,im 
Abstand von 2 Wochen, akute Tonsillitis. 3 Woehen nach der letzten Ton- 
sillitis erkrankte der Patient akut an Febris rheumalica c. Endocarditis, 
Myocarditis -f Polyarthritis. Der Prozess zog sich in die Lange, teils in 
Form einer Valvulitis mit nachfolgendem Mitralfehler, teils in Form einer 
chronizitierenden Arthritis, wegen welch er er zweimal 1932 — 33 in der hie- 
sigen Rheuma-Klinik gelegen hat. Der polyarthritische Prozess war dabei 
in erster Linie im rechten Kniegelenk und rechten Fussgelenk lokalisiert, 
wahrend samtliche Gelenke des. paretischen linken Beines ohne jedes Anzei- 
chen einer Arthritis waren. 

Isl andererseits ein Gelenk aus irgendeiner Ursache zu einem 
locus minoris resislentiae geworden, durch unproportionierlich starke 
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Belastung, Gewohnhcilslraumala odcr cinzelnc grobere Gewalkin 
unrkungcn, so wird nichl gan: sellcn dieses Gelcnk vor anderenvon 
cincm arthriiisdicn Prozcss angcgriffcn, dcr leils bedeutend malignercr 
Art sein und leils bcdeulcnd liinger andauern harm als in den iibrigm 
Gclenhcn. Ein Bcispiel dafur, was cine unrichlige Belastung in 
ciiesem Zusammenhang bedeuten kann, bietet der folgende Fall: 

S - A - D - Hgushciltcrin, 50 Jahrc. Gcwichl 100 ) !g . Amgcjcagles Genu 
valgum dx. Die Patient in erkrankte elwaein halbes Jalir vor der Aufnahme 
in die Rhcijnia-KIinik des Lunder Akad. Krankenhauses scliieichend 
olme Prodromalsvndrom an chronischer rlieumatisclier Polyarthritis, 
die Schuller-, gewisse Finger-, Fuss- und Kniegelenke befiel. Der Prozess 
ging in samtlichen Gelenken zuriick, nur nicht in den Kniegelcnken, wo er 
mi rcchtcn citicn besonders maligncn Charakter angenommen hat mit Knochen- 
u nd Knorpeldestruktion, weshalb die Palientin in der liiesigen Rheuma- 
Klinik 7.ur Rehandlung kam (siehe Abb. ?). 

Das liolic Kdrpergewichl hatle bier in Yerbindung mit der 
slatischcn Insuffizienz des rechlen Kniegelenkes ein locus minoris 
resislenliae bewirkt und der rheumatische Gewebsprozess hattesich 
bier fixiert. 

Ein weilcres Beispiel hierfiir ist der Fall ein.es Rolirleitungs- 
nrbeilers, der an ciner typisclien clironischen rbeumatisclien Poly- 
arthritis erkrankte, die anfangs mehrcrc Gelenke angriff. Der Pro- 
zess ging auch bier nach einigen Monaten zuriick, nur nicht im rech- 
ten Schullcrgelcnk, wo er einen malignen, destruktiven Charak- 
ter annahm, was allmahlich zu einer praktisch volligen Ankylose 
und Arbeitsunfahigkeit fiihrte. Der Patient hatte in den Jaliren 
vor der Erkrankung bei der Arbeit schwere Robre u. dgl. auf der 
rcchtcn Schulter getragen und hatte in diesem rechten Schulterge- 
lenk schon bevor er an der rbeumatisclien Affektion erkrankte, eine 
deformierende Artlirose, olnvohl leichten Typs, gehabt. 

Die Gcwohnhcitslraumata batten also in dem Falle dieses ^ Arbi- 
ters im rcchtcn Schultergelenk ein locus minoris resistentiae ge 
schaffen, wodurcb der rheumatische Prozess in diesem Gelenk 
fixiert wurde. 

Dieselben Folgen kbnnen naturlich auch cinzelnc schwercrc 
Traumata haben. Unter dem obengenannten Krankengut unserer 
Klinik aus den Jahren 1928 — 33 fand sich ein solches mechanisclier 
Art bei 2 Fallen mit Febris rlieumatica und bei 5 Fallen mit Poly- 
arthritis rheumat. chron. 
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Die besagten Falle werden naclistehend kurz beschrieben. 


K. H. K. Schreiner. 36 Jahre. Slit 10 Jaliren Febris rlieumatica. Mil 
32 Jaliren bei einem Sturz vom Baugeriisl Subluxation des rcchten Talo- 
cruralgelenks. Etwa 5 Monate naeli dem Unfall akule Tonsillitis irrit nacli- 
folgender Febris rlieumatica c. Endocarditis + Polyarhritis. Das Poly- 
arthritissyndrom begann im rcchten Talocruralgelcnk, mar hicr am hochgra- 
digsten und blieb hier auch am langsten bestehen. — 3 Jahre spater ivieder 
akute Tonsillitis, ebenfalls mit naclifolgender Febris rlieumatica c. Endo- 
carditis + Polyarthritis. Auch bei diesem Ausbrucli der Krankheit, der 
ilin in die liiesige Rheuma-Klinik fulirte, begann das Polyarthntissyndrom 
im rechten Talocruralgelcnk, mar hier am hochgradigstcn und blieb am langs- 
ten bestehen. 

S. G. A. Textilarbeitcr. 3 4 Jahre. Am 27. 8. 1932 erlitt der Patient cinen 
Unfall bei der Heuernte; dabei drang cine Hcugabel in die Volarscite der 
rechten Hand und vcrursachic cine grossc lappige IFundc. Die Wunde eiterle 
und es entstand eine eitrige Peritendinitis in der Beugerseline des kleinen 
Fingers, weshalb er im Krankenliaus des Heimalortes behandelt wurde. 
Am 20. 10. 32 wurde er von dort relativ gelieilt entlassen, erkrankle aber 
am Tage darauf, 21. 10. 32, akut an einem ahuten Polyarthritissyndrom , 
zuersi wurde das rcchte Handgclcnk angegriffen, dann mehrere andere 
Gelenke. Der Prozess bestand am langsten im rechten Handgclcnk und 
war hier sowie in cin paar Fingcrgelcnkcn der rechten Hand besonders 
malign, weshalb der Patient in der hiesigen Rheuma-Klinik war. 

G. /. G. Landarbeiter. IS Jahre. Mit 15 Jaliren sprang der Patient uber 
einen Zaun, rutschtc aus und traf mil gcraden Knien auf, die sich ubcrstrcck- 
len. Er hatte ausserst starke Schmerzen und mussle sich hinlegen. Nach- 
mittags ging es ilirn jedoch besser,so dass cr wieder aufstehen konnte. 
2 Tage spater begannen die Knicgclenkc zu schmerzen und leicht anzuschwcl- 
len, und einige Tage spater traten verstarkte Schwellung und Bewegungs- 
schmerzen sowie Fieber auf, weshalb er sich zu Betl legen niusste. Der 
herbeigeholte Arzt sagte, der Patient habe Gclcnkrhcumatismus. Nach 


4monatiger Bettlagerigkeit war er ivieder gesund. 

Zwei Jahre spater traten die gleichen Symptome erneut auf und der 
Patient lag unter der Diagnose der chronisehen rheumatischcn Polyartritis 
in der hiesigen Rlieuma-Ivlinik. AUcin die Knicgclenkc waren angegriffen, 
und zwar war der Prozess hier recht malign. Docli war der Patient nach 
einigen Monaten vollig wiederliergestellt. 


K. M. B. Bautischler . 41 Jahre. Am 22. 7. 1929 sprang der Patient von 
einem 1 % m hohen Baugeriisl herunter und verrenkte sich dabei das rcchte 
Talocruralgelcnk, welches stark anschwoll. Die Schwellung ging indcsscn 
nicht zuriick, und am 15. 8. 29 - also nach etwa 3 Wochcn _ trat schlcichcnd 
eine Anschwellung auch mehrerer andercr Gelenke auf, verbunden mit Fieber. 
Der S. R.-Wert wurde am 15. 8. 29 mit etwa 70 mm/1 Side ermittelt. Die 
lagnose lautete auf chronisehen Gelcnkrheumatismus, und der Pat kam 
tovegen nach einiger Zeit in din J.iesige Rheuma- Klimlc. Der Protest warm 
rechten Talocruralgctenk ammaligmten uni blieb hier die lings, e Zell bestehen. 
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T j 45jahre - MU 42 Jahren fiel dem Patienten 

f'/f f »> ^‘"’crcr Stamm aufs linke Kniegelenk. Gleich danach si oH 
r Kniegelenk stark an. Die Schwellung wurde zunachst als direkte Foie 
do, Unfa Is aufgefasst, doch Weft sie , il/on<ue Z fl »g toidten, bei ho£ 
S.R.AYerten und subfebriler Temperatur, weshalb die Diagnose im Kran 
kenhaus des lleimatorles, wo er lag, auf chronischen Gelenhrheumaihmu s 
laulcle. Nach einem lialben Jahr war der Patient wieder hergestellt. 5 
Jahrc sp liter crhranhe cr erneut: Schwellung und Beivegungsschmerzen 
zuerst im linken Ivniegelenk, dann im rechten Kniegelenk und schliesdieh 
in mehreren anderen Gelenken. Der Kranke lag bei dieser Gelegenheit 
miter der Diagnose Polyarthritis rheumat. chron. in derhiesigen Rheuma- 
Klinik. Der Prozcss war am malignstcn im linken Kniegelenk, wo er aucli 
Kncchen- und Knorpeldestruktion verursachte, denen spater reaktive 
Auflagerungen folgtcn; cs blieb bei der Ausheilung eine leichte Ivontraktur 
/muck. 


J. S. T. S. Landarbcitcr. 42 Jahre. Mil 30 Jahren stiirzte der Patient 
mit dem Fahrrad und verstauchtc sick das rcchte Handgelenk. Das Gelenk war 
daraujhin mchrcrc Mon ate lang gcschwollcn und schmerzhaft. 2 Jahre spaler 
ein halbes Jahr lang dicsclbcn Beschwcrden seitens des gleichen Gelenks 
ohne iiussere Ursache. Der Patient suchte damals keinen Arzt auf. Each 
ivcitcren S Jahren begannen wiederum diesclben Beschtverden seiiens dieses 
rechten Handgclcnks. Jetzt tralen nach einigen Monaten gleichsinnige Be- 
sclnverden im linken Handgelenk auf, und nach und nach wurden mehrere 
Extremitatengelenke in gleicher Weise angegriffen. Ein Arzt stellte 
Gelenkrlieumat ismus fest und wies den Kranken in die hiesige Rheuma- 
Klinik ein. Es bestand cine ausserst maligne chronischc rhcumatischc Poly- 
arthritis mit Dcstruktion des Knochcns und Knorpels beider Carpi, dock 
war der rcchte Carpus am schwersten angegriffen. Die iibrigen Gelenke ivaren 
weniger angegriffen. 

E. V. N. Haushallcrin. 47 Jahre. Mit 30 Jahren blieb sie mit dem 
SchuJi in einer Gleisschiene hangen und vcrslauchle sick das linke Talo- 
cruralgelenk Mit 45 Jahren erlitt die Frau einen Unfall, wobei das linke 
Talocruralgclcnk abermals eine Distorsion erfuhr. Mit 47 Jahren schvoll 
nach einem langcn Marsch in tiefem , losem Sand das linke Talocruralgelenk 
wieder an, gleichzeitig liattc sie Fieber, der herbeigeholte Arzt sagte,sie 
babe Gelcnkrhcumatismus und verordnete Bettrulie. Indessen trat keme 
Besserung ein, sondern nach ein paar Wochen begann auch das reci e 
Talocruralgelenk anzusclnvellen, dann folgte das eine Gelenk nach em 
andern, weshalb die Patientin in die hiesige Rheuma-Klinik eingewiesen 
wurde. Es bestand ein chronisches Polyarihritissyndrom, am malignsten 
im linken Talocruralgelenk, wo eine beginnende Knochen- und Knorpe le- 
struktion sowie leichte reaktive Veranderungen festzustellen waren. ® 
Prozess blieb in dicsem Gelenk am langsten bestelien und hinterliess eine eic 
Kontraktur. 

In alien diesen Fallen war es ziemlich wahrscheinlich so, dass 
das Trauma ein locus minoris resislentiae geschaffen hat, wodurch cr 
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rhcumatischc Prozess in dem bzw. den betrcffcnden friiher gcschadiglcn 
Gelenken fixicri wordcn ist . Der Prozess nimmt an der besagten 
Stelle einen weit maligner en Charakter an als in den iibrigen Gelen- 
ken. Schwieriger zu entscheiden isi hingegen die Frage, ob das 
Trauma in diesen Fallen etNva sozusagen als das den rhcumatischcn 
Krankheitsprozess ausldsende Moment anzusprechen ist. 

Bei den ersten beiden Fallen von Febris rlieumatica c. Arthri- 
tis- dir on. kommt gleichzeitig ein infeldioses Moment hinzu, das 
ebenfalls in dem hyperergischen Organismus als auslosendes 
Moment gewirkt haben kann. Entsprechende Falle aus der hicsigcn 
'XVIedizinischen Klinik, fiber die friiher berichtet word en ist (Acta 
Med. Scand. 88. 342. 1936), sind in dicser Beziehung reiner und 
etwas eindeutiger. 

Bei den 5 letzteren Fallen, wo ausnahmslos ein chronischer 
arthritischer Prozess in direktem Anschluss an das Trauma und 
zwar zuerst in dem verletzten Gelenk auftrat, war die differential- 
diagnostische Entscheidung, ob eine Distorsion oder ein arthri- 
tischer Prozess vorlag, in samtlichen Fallen im Anfang sehr sclnver. 
Erst das Auftreten allgemeiner Infektionserscheinungcn seitens 
des Organismus sowie ausgedehnterer arthritischer Prozesse sicherte 
die Diagnose. Die besagten Falle sind alle ziemlich gleichgc lager t, 
und man kann bier sagen, dass das Trauma in samtlichen Fallen das 
auslosende Moment gewesen zu sein scheint, durch welches die 
ersten artliritischen Erscheinungcn ausgeldst wurden. AhnJiche 
Falle sind u. a. von Engstrdm und v. Koch beschricben wordcn. 

Die Bedingungen, die man vom versicherungstechnischen Ge- 
sichtspunkt aus aufstellen konnte, uni in solchen Fallen einen mog- 
lichen Zusammenhang anzuerkennen, namlich 

1) dass der Krankheitssymptomenkomplex in unmittelbarem 
Zusammenhang mit dem Trauma, langstens nacli Verlauf einiger 
Tage begonnen haben muss, 

2) dass die Krankheitsersclieinungen zuerst in dem der Gewalt- 
einwirkung ausgesetzten Gelenk aufgetreten sein fnfissen, 

3) dass der Patient unmittelbar nach dem Trauma zu arbeilen 
aufgehort hat, 

4) dass vor dem Trauma keine Polyarthritissymptome bestan- 
den haben dfirfen, 

smd m alien diesen 5 Fallen von chronischer Arthritis erffillt. 

Indessen kann man auch andere Krankengeschichten vorfinden. 
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ausgelost liatte, wie es friilier u. a. von Gudzent, Klinge, Miltner, 
Hu u. Fang u. a. gezeigt NS’ordeu ist, namlich durch eine grobere 
mechanische Gewalt gegen eln grosseres Gelenk, aufzeigen konnen, 
dass das Trauma an und fur sick gewohnlich nichl unmittelbar so 
:starkc Gewebsveranderungen bewirkt. Bei Traumata von der 
Starke, wie sie bier in Frage kommt, werden weder Knoehen nocli 
Knorpel verletzt, sondern nur die Weichteile. Es zeigt sich indessen, 
■dass die fiir die Zukunft wichtigen Folgen dadurcb entstehcn, dass 
die periartikularen Gefasse verletzt werden, worunter die Nutri- 
tion gewisser Xeile leidet, vor allem die Nutrition des in dieser 
Hinsicht so empfindlicben Knorpels mil seiner relativ sparlichen 
Vaskularisation, und dass es auf diese Weise dort sp titer zu in- 
tracartilaginosen Veranderungen kommt. Die urspriinglich auch in 
■diesem Gelenk ebenso wie in den iibrigen Gelenken des Versuchs- 
tieres verhaltnismassig leiehte Synovitis verwandelt sich auf diese 
Weise nach einiger Zeit zu einer bedeutend ernstercn destruktiven 
Arthritis. Und in der Folge konnen sich reaktive Auflagerungen 
bilden, wodurch es zu einem sekundaren Arthrosebild kommt, 
gerade wie wir es oben bei mchreren unserer klinischen Falle salien. 
Das klinische Schema ist hier, wie schon oben in den Krankenge- 
schichten klargestellt wurde, meistens das folgende: Synovitis — -> 
destruktive Arthritis — sekundarc Arthrosc. 

Dieser Prozess begniigt sich indessen nicht nur mit diesen 
Erscheinungen seitens des Gelenkes, sondern daneben haben wir 
hier meistens in den umgebenden Skeletteilcn eine fleckformige 
und diffuse Kalkatrophie im Sinne Sudcck’s — ein Prozess, wie man 
ihn ja oft in den vorgeschritteneren Fallen der chronischen rheu- 
matischen Polyarthritis sieht. In ein paar derartigcn Fallen, 
die zur Sektion kamen, konnte indessen Jaffe zeigen, dass diese 
Kalkatrophie, soweit es sich nach den Sektionsbefunden beurleilen 
lasst, auf einem verstarkten Kalkstoffwechscl beruht — was ja 
mit der klinischen Erfahrung unserer Klinik im Einklang steht, * 
dass diese Falle mit einem verhaltnismassig hohen Serumkalkspie- 
gel einhergehen — zwischen 11 und 13 mg % _ was seinerseits auf 
einer Hypervaskularisation dieser Gewcbe beruhen soli, und zwar 
besonders des kortikalen Knochens, die nach Jaffe’s Ansicht mit 
dem friilier erlittenen Trauma und den dadurch hervorgerufenen 
Gewebsschaden zusammenhangen konnen. Dagegen lasst sich je- 
och emwenden, dass diese diffuse und fleckformige Kalkatrophie 
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wmlich algcmra, l.ci .lies™ chronisclicn rhcumaliscl® P»- 
lyardintidcn licgogncndcr klinbdicr Zug 1st, „„ a |,Mngig davon 
"!' ,l,t ' yoiSCMhicIile oin Trauma vcrzeiclracl 0 <!cr aicht. Das’ 
irauma isl doshalli siclrcrlicls niclit die Ursaclic tier von Jade l»li- 
addelm veriimiorlen Vaskalarisntion, vidmehr hat dicse anderc 
Ursaclion. .Irdrnfalls aher sincl die Jnffc'selrai Befundc ausserst 
intcrossnnl, denn frfiher vcrmochle man niclit rcclit zu erklaren.vie 
l ' s kann, (lass der Kalkspiegcl im Scrum bci dicsen Fallen 

mil rclativ schlcchtcr und verlangsamter pcripliorcr Zirkulation so 
hocli sein fcann (siehe Acta Med. Scand. 103. 88. 1910). 

Dieser diffuse tmd fleckformige Kalkschwund in grossen Tcilen 
dcr umgehenden Knocked isl ja aucli das charaklcrislischslc Sym- 


ptom in dem klinischcn Bildc, das nmncnllich franzosische Auioren 
wit* Lcriche, Weissenbach und Francon unter dem Namcn dcr 
porttrmtmalischrn ostcoporntischcn Arthritis geschaffen haben, und 
hei dem os sich nm ein nnch cinem Trauma verschicdcncr Art 
aufgelrelenes Arlhritissyndrom mil slarkem periarlikuiarem (idem 
vmd anderen orlliehcn enl/.umiiiehcn Zcichen, dnneben abcrauchall- 
gemcinen Symplomcn in Form von Fieber usw. bandell, Symptome, 
die in keinem logischeti Verbfdtnis zur Starke, dcs urspriingliehen 
Traumas stelien. Fs frag l sich imlessen, ob das besaglc Krank- 
heitsbild wirklich selbstandig isl, ob cs sich in dicscn Fallen wirklich 
um Krankheilsbilder von anderer Art als die hicr besprochenen 


posllraumalischen rbeumaliscium oder hypcrergischen Krankhcits- 
bilder liandelt. Nach dcr klinischcn Beschrcibung der Fiillc zu ur- 
leilcn, wie sic besonders Weissenbach und Francon gegehen haben, 
seheinl niimlicb das gauze Krankheitsbild von dem hypcTcrgischen 
Typus zu scin, dcr bier als cincr der wcscntlichcren Ziige im Bikle 
dcr rhcumalischcn Krankbcil aufgefassl wird, und mankannkaum 
behaupten, dass dicse franzdsischen Auioren cine Hallbarc diffe- 
rentialdingnoslischc Abgrenzung gegeniiber den rheumntischen 
Arthrilidcn erbrachl batten. 

Sol lie wirklich diese posllraumaliscbc oslcoporolische Arthritis 
als selbslundiges Krankhcilsbild cxistieren, so diirften samtlichca 
oben zulctzl bcschriebcnen Falle, bci denen auf das mechanisclic 
Trauma cine cbronische Arthritis gefolgt isl, als Falle derselben 
anzusprcchen sein. 

Bci dcr Diskussion dieser posltraimialischen rhcumaUscben 
odcr hypcrergischen Zusliinde kaun man aucb niebt umhin, Stel 
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lung zu einem Bilde von Swift zu nehmen, das kiirzlich von Collins 
verdffentlicht worden ist. Dieses Bild zeigt eine Anhaufung von 
Rundzellen wie bei dcm rheumatischen Gcwebsschaden in einem 
Synovialknotchen in einem Falle von chronischer traumatiseher 
Tendosynovitis, der den obengenannten Fallen der franzosischen 
Autoren gleicht. Nun haben Fischer u. a. das Typische des Gewebs- 
schadens bei diesen chronischen rheumatischen Polyarthritis toils 
in Gebieten fibrinoider Degeneration gcsehen, die von einem Kranz 
von Fibroblasten umgeben sind wie bei den crsten Stadien der rheu- 
matischen Gewebsschadigung bei Febris rheumatica, teils in grossen 
follikelahnlichen Haufungen von Lymphocyten und Plasmazcllen 
von einem Typus, wie wir ihn oft in etwas vorgeschrittcnercn Sta- 
dien der Febris rheumatica sehen. Im Gegensatz zu diesen Autoren 
steht nun Collins auf dem Standpunkt, dass koine dieser Verander- 
ungen spezifischen Charaktcrs ist; nach ihm cntstcht die fibrino- 
gene Scliwellung des kollagenen Bindegewebes unter dem Ein- 
fluss gewisser auch nicht spezifischer Reizmittel, cinerlei, ob das 
Gewebe hyperergiscli ist oder nicht, und die grossen Rundzellen- 
anhaufungen stellen nach Collins die nicht spezifische Synovial- 
reaktion gegeniiber jeder chronischen Infektion dar. Letzleres 
kann mdglieherweise zutreffen, obwohl man kaum behaupten 
kann, dass Collins dies bewiesen liatte. Dass die erste Halite 
seiner Behauptung richtig ware, ist jedoch weniger wahrschein- 
lich, und dcr Beweis, den er fur die Richtigkeit seiner Ansichl 
anzieht, namlich das besagte Bild von Swift, ist kein Beweis. Was 
stande dem im Wege, dass es sich in diesem Falle gerade urn 
einen Fall des posttraumatischen rheumatischen oder hyper- 
ergischen Typs gehandelt hat, der oben durch Beispiele belegl 
wurde, wo gerade das Trauma das fur die Auslosung des 
rheumatischen Krankheitsbildes cntscheidcnde Moment gewesenist. 

Nach meinem Erachten sprechen die oben angefiihrlen kli- 
nischen Beispiele melir dafiir, dass das mcchanischc Trauma wirk- 
lich auslosendes Parallergen bei rhcumalischcn Krankhcilsbildcrn 
sein kann, entsprechend wie Gudzent, Klinge u. a. hyperergische 
Arthritiden im Tierversuch mit einem Bilde auszuldscn vcrmoch- 
ten, das durchaus mit dem bei den rheumatischen Arthritiden des 
Mensclien ubereinstimmt, und zwar indem sic das allergisierle Tier 
groberer Gervalt gegen ein grosseres Gelenk aussetzlen bzw. ein 
grosseres Gelenk einer sclnvereren Anstrengung unterzogen. 
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. , D f kvpcrergischen Gewehsschaden dcr Versuchstiere lassen 
sich jcdoch auch durch starkere Anstrengungen anderer Organe ais 
dcr Gclenke auslosen. So gelang es z. B. Knepper u. Waaler h P i 
sensibilisierlen Kaninchcn hyperergische GewebsvertndeniUn 
dcs Herzens und gewisser groberer Arterien dadurch hervarzurufen, 
dass sic die Tiere sehr stark bewegten, was eine entsprecliend lief- 
tige Hcrzlaligkeit ausldste. In diesem Falle waren es das Herz und 
die grobercn Gcffisse, besonders die grobercn Lungenarterien, die 
einer funktionelien Cberbelastung ausgesetzt wurden, wodurch 
dort die hypcrcrgischen Gewehsschaden entstanden. 

Gieichsinnige Befunde in der Klinik sind moglicherweise die 
Fiille von Herzschaden nach ausserer Gewalteinwirkung, me sie 
von Ahlberg, Warburg u. a. beschriebcn worden sind. 

Eine Erkiarung dafftr, wic das Trauma in diesen Fallen als 
Parallergen wirkl, hat Whitfield zu geben versucht. Er meinte 
zeigen zu kdnnen, dass nach einer Liision oder einem anderen 
Sciiaden an einem Korpergewebe durch autolytische oder degene- 
rative Vcranderungcn korpereigene Stoffe in den versehrten Gewe- 
ben zu anderen Sloffen korperfremden Cbarakters umgewandeit 
werden. Ein soldier Stoff kann dann das auslosende Moment 
fiir cinen hyperergiseben Kranklieitsprozess sein. Als Beispiel fiihrt 
Whitfield an, er babe in einem Falle zehn Tage nacli einer stumpfen 
Gewalt gegen die Korperflache eines Patienten, bei der die Haut 
unverschrl blieb, jedoch subkutane Blutungen entstanden, ein 
erythcmatos-urtikarielles Exanthcm beobachtet, wie man es oft 
bci Serum.kran.ken siebt. 


Prinzipicll ist dies ja vor allem versicherungstechnisch von 
sehr grosser BedeuLung, denn durdi eine solche Erkiarung stellt 
sich ja dcr etwaige Kausalzusammcnhang zwischen einem Trauma 
und einem nachfoigenden hyperergiseben Kranklieitsprozess, mag 
dieser nun rbeumatischer Natur sein oder niebt, klarer dar. Zvis 
chen post und propter in solchen Fallen zu unterseheiden, ist natur 
licit stets sclnvierig, dem Verf. erscheint es aber doch als eine Gea | 
tat, dass ein Trauma das auslosende Moment einer Polyartlin 1 
sein kann, mag die Erkiarung dafiir nun die von Whitfield angc 
gebene oder eine andere sein. 
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Es zeigt sich indessen, dass man in diesen Tierversuclien die 
hyperergisclie Gewcbsschadigung auch auf andere Weise auslosen 
kann, in erster Linie durch ein (hcrmisches Trauma statt eines mecha- 
nischen. Statt die Gelenke durch Schlage zu beeinflussen, slatt 
die Tiere vom Tiscb berunterspringen zu lassen, kann man die 
hyperergisclie Arthritis auch dadurch auslosen, dass man das 
Gelenk stark abkiihlt. Bruun, Klinge, Vaubel, Yasukawa u. a. 
haben auf diesem Wege ebenso schone hyperergisclie Arthritiden bci 
Ratten sowolil als bei Kaninclien und Affen hervorrufen konnen 
wie mittels der vorerwahnten mechanischen Gewalteinwirkung. 

In der Klinik ist es ebenso. Ebenso wie das mcchanischc Trauma 
in gewissen Fallen das Moment zu sein schcini, welches das rheuma- 
lische Krankhcitsbild auslosi, begegnen wir auch Fallen, und zwar 
ebensooft, bci denen ein cnisprcchcndes Ihcrmischcs Trauma diesclbc 
Bedeutung gehabl zu haben schcini. 

Unter dem obengenannten Krankengut der hicsigen Klinik 
aus den Jahren 1928 — 33 finden wir auch 6 solche Falle, die nacli- 
stehend in aller Kiirze angefuhrt seien. 


J. L. J. Hausangcstellte. 2- 1 Jahrc. Alit 2-1 Jahren musste die Patienlin 
am 1.3. 30 bei 20° Ktille an einer offenen Ilaltestelle fiber cine Stunde auf 
den Zug war ten und jror dabei enisetzHch an den Fiisscn. Am ndchstcn Tagc 
erkrankte die Patieniin an cinem akuten Polyarthritissyndrom mil lioheni 
Fieber, Kapselschwellung und Bewegungsschnierzcn im rcchlcn Fussgclcnk. 
Einen Tag spaler war auch das linkc Fuss gelenk angegriffen und nacli und 
nach wurden melirere Extremitatengelenke befallen. Die Kranke lag dann 
unter der Diagnose Fcbris rheumatica c. Endocarditis, Myocarditis, Ncpri- 
tis + Polyarthritis in der hiesigen Rheuma- Klinik. Das Gclcnhsyndrom 
war in den Fussgclcnken klinisch am malignstcn und blieb /tier am Idngsten 
bestehen. 


E. D. T. Hausangcstellte. 33 Jahrc. In dem Ilaushalt auf dem Lande, 

in welchem die Patienlin angestellt war, besorgle sic in den Tagen 27 . 2. 

— 1. 3. 33 die sog. grosse Wasche und wusch dabei in der Wintcrkdllc 
{zwisc.hen 12° C und — 15° C) im Freicn in ciskaltcm T Yasser. Am Tagc 
darauf, am 2. 3. 33, erkrankte sic an cinem akuten Polyarthritissyndrom mil 
lioliem Fieber, Ansclnvellung und Bewegungsschnierzen in den 1-Iandge- 
lenken. Nach einigen Tagen wurden melirere andere Gelenke angegriffen 
und die Patientin lag dann in der Jiicsigen Rheuma- Klinik unter der Dia- 
gnose Febns rheumatica c. Polyarthritis chron. Die Gclcnksymptomc woven 

Idintsdi in den IJandgelenken am ausgeprdgtesten und hicltcn hicr auch am 
langsten an. 

H. J. K. J Baucrnjrau. 43 Jahrc. Endc Now 102 S wusch die Patientin 
im Freien und spulte bei dieser Gelegenheit die Wiisehe in kaltem Wasscr. 
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Die WascJie dauerte 2 Tage. * Tage spater begannen die Handgelenk , 
schmcrzen, const bemerkte sie erst nichts, doch nach einigen Ta4n L *" 
nen diese Gelenke anzuschwellen und die Scfcwellang nahm in dJfolJdT ' 
Woo hen zu . Nach 4 Wochen bekam sie leichtes Fifber, ging Zn Am u 
ag dann etwa 2 Wochen zu Beit. Nach einer ehva 2 Monate wahrenden 
Besserung trat wieder leichtes Fieber ein und die Symptom seiteris der 
Ilandgelenke verschlimmerten sicli, ausserdem wmrden jetzt auch die 
Finger- und verschiedene andere Gelenke in gleicher Weise an gegriften 
Die Frau lag dann in der hiesigen Rheuma-Klinik unter der Diagnose 
Polyarthritis rheumat. chron. Die Gelenhsympiome blieben in den Hand- 
gclcnhcn an l dugs ten bestehen und ivaren hier am ausgepragsten. 

7 Jahre spater bekam sie ein Rezidiv des chronischen Gelenkrheumatis- 
mus, diesmal verursacliten die Huftgelenke die starksten Beschwerden. 
Dicsmal hattc sie unmittclbar vor Ausbruch der Krankheil eine ganze 15 r ock 
gcbackcn und dabci fast dauernd stehen miissen. Sie bekam bei dieser Arbeit 
Starke Schmcrzen in den Hiiftgelenkcn, die nicht versclnvanden, sondern 
nach etwa 2 Wochen in das rheumatische Krankheitsbild mit Fieber und 
Beschwerden seitens mehrerer Gelenke iibergingen. Auch diesmal gesundete 
sie. Keine Zeichen von Arthrosen. 


D.C.S. Mobelschrciner. 40 Jahre. Anfang Pcbr. 7P30 beteiligte sicb der 
Patient als Mitglied der freiwilligen Ortsfeuenvehr am Loschen eines grosser 
Brandos. Bei den Loscharbeiten wurden der rechte Arm und die. Schuller mil 
ciskaltcm Wasser vollig durchnasst. 10 Tage spater traten ziemlich plotzlich 
Beivcgungsschmerzcn im rechten Schullergelenl; auf, am Tage darauf leichtes 
Fieber und sclnverere Schmerzen, dann ein paar Tage lang eine gewisse 
Besserung. Etwa 4 Wochen nach dem Brande begann das rechle Ellbogen- 
gelenk anzuschwellen und zu schmerzen, etwa 6 Wochen nach dem Brande 
traten dieselben Symptome auch in den proximalen Fingergelenken beider 
Hande auf. Ein Arzt schickte ihn in die hiesige Rheuma-Klinik, wo er dann 
unter der Diagnose Polyarthritis rheumat. chron. lag. Er hatte einensehr 
malignen Prozess mit Arthritiden destruktiven Typs in mehreren Gelen- 
ken, Peritendinitiden, Bursitiden, subkutanen Noduli und wurde allmab- 
Iich Invalide mit starker Destruktion mehrerer Gelenke, am hochgradigsten 
war die Destruktion im rechten Ellbogengelenk. 

J. A. M. O. Arbeiterfrau. 44 Jahre. Am 18. 11. 20 wusch und spied 
die Patienlin den ganzen Tag im Freien in kaltem fliessendem 11 asser. Arc 
nachsten Tage heftige Arlhritisbeschwerden in den Handgelenken und Fieber, 
einige Tage spater wurden auch mehrere andere Gelenke angegriffen. rs 
nach einem halben Jahre war sie wieder gesund. 1928 und 1929 traten 
Gelenkbeschwerden mit der Zeit erneut auf, zuerst in Hand- un mger 
gelenken, allmahlich in den meisten Extremitatengelenkem Sie ag in c 
hiesigen Rheuma-Klinik und wurde allmahlich vollig wieder erges c 
Hand- und Fingergelenke waren am starksten angegriffen, doch tra en 
destruktiven Arthritiden auf. , 

A.E.T. Arbeiterfrau. 29 Jahre. Mit 16 Jahren arthritische Bescn 
den in den Kniegelenken, die nach einem halben Jahr ganzlich verse w 
den. Ende Juli 1927 im Alter von 24 Jaliren anslrengende Wdscheund P 
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len in kallem Brunnemvasser. 2 Tagc spatcr schmerztcn Hand- und Fxngcr- 
gelenke stark und schwollcn rnassig an. Die Besclnverden nahmen zu, und 
nacli ein paar Wochen wurden auch andere Gelenke angegriffen und die 
Patientin bekam Fieber. Sie wurde in der hiesigen Med. Ivlinik behandelt 
und war nach einigen Monaten wiederhergestellt. 

Im Alter von 29 Jahren, Febr. 1932, war die Patientin cines Tagcs bei 
tiefem Schnee langc draussen und rnirdc nass und kalt an Fiisscn und Knicn. 
Am nachsten Tage xvaren die Kniegelenke stcif, gcschwollcn und schmcrzhajt. 
In den folgenden Wochen enhvickelte sich allinahlich ein chronisches 
Arthritissyndrom in mehreren Gelenken, weslialb die Paiieniin in die hiesige 
Rheuma-Klinik katn. Nach zeitweiliger Besserung nahm der Prozess all- 
mahlich in Knie- und Fussgelenken einen deslruktiven Charakter an und 
machte die Patientin zur Invalidin. 

In alien diesen Fallen ist ein thermisches Trauma zu verzeichnen, 
nacli welchem der rlieumatische Prozess zur Entwicklung kam. 
Auch liier scheint das thermische Trauma teils ein locus minoris 
resistentiae geschaffen zu haben, das den rhcumatischcn Prozess 
fixiert und ihm in einem Teil der Falle in dem odcr den vom Trauma 
getroffenen Gelenken einen maligneren Charakter als in den iibrigen 
Gelenken gegeben hat, teils aber schcint das thermische Trauma in 
den meisten diescr Falle auch das auslosendc Pamllcrgcn gewesen 
zu sein, im gleichen Sinne, wic es oben in bezug auf das mcchanische 
Trauma dargestellt wurde. 

Dass diese Rheumakranken in sehr hohem Grade auf patholo- 
gische Weise gegeniiber Abkiihlung ebenso wic gegeniiber mecha- 
nischen Insulten empfindlich sind, hat klinisch auf verschiedene 
Weise festgestellt werden konnen. Eine solche ist die sog, Buch- 
stab'schc Probe. Ein sehr interessanter Fall mit pathologischer 
Reaktion nach der Buchstabschen Probe haben wir neulich in 
der Klinik gehabt, Ein paar Stundcn nach der Abkiihlung 
bekam der 29-jahrige Patient eine typischc Kiilte-Urticaria mil 
genau derselben Ausbreitung wie die Aetlierduschc herumgereicht 
liatte. Diese Urticaria ging erst am zweiten Tag zuriick. 
Gleichz itig transitorische Eosinophilic (5 %). 

Das thermische Trauma schcint also ebenso wic das mcchanische 
bei rhcumatischcn Krankheitszustdndcn als Parallcrgcn dicncn zu 
konnen, und als Stfitze dieser Auffassung lassen sich nichl nur tier- 

expenmentelle Unlersuchungen, sondern auch klinischc Bcfunde 
beibringen. 


Acta mcd. scandinav. Vol. CXI , 
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Zusammenfasstmg. 

Das morphologische Bild der rheumatischen Gewebsschadmune 
andert sich je nach der mechanisch-funktionellen Belastung° der 
Gewebe m dem Sinne, dass die proliferative Komponente zunch- 
mend iiberwiegt, je intensiver diese Belastung ist. 

Diese mechanisch-funktionelle Beeinflussung lasst sich auch in 
der Ivlinik beobachten: Im Herzen werden am starksten die Klap- 
pen der arteriellen Herzhalfte angegriffen; die subkutanen Noduli 
treten an Stellen auf, die Stossen und Gewalt ausgesetzt sind, eben- 
so die Bursitiden; die Peritendinitiden und Arthritiden sieht mn 
vornebmlich in den Sehnenseheiden und Gelenken, welclie die 
starkste mechanischfunktioneHe Beiastung auszuhalten habcn. 

Es werden klinische Beispiele dafur angefubrt. Die Gelenke 
einer Hand, die infolge einer Verletzung nicht gebraucht werden 
kann, werden nicht von dem rheumatischen Prozess angegriffen, 
ebenso nicht die Gelenke paretischer Extremitaten. Bei RecMs- 
handern beginnt der Prozess oft damit, dass die Fingergelenke der 
rechten Hand angegriffen werden, wahrend bei Linkshandern 
dagegen oft die entsprechenden Gelenke der linken Hand zuerst 
angegriffen werden. Wird ein Gelenk unverhaltnismassig grosser 
Belastung, Gewohnheitstraumata oder einzelnen schwereren Trau- 
mata ausgesetzt, so Avird der rheumatische Prozess sozusagen leicbt 
in dieser Lokalisation fixiert und ist an dieser Stelle leicht malignerer 
Art als in den iibrigen Gelenken. Aber das mechanische Trauma 
kann dabei aucli hier als auslosendes Parallergen auf den byper- 
ergischen Organismus betrachtet Averden. 

Entsprechendes gilt auch von dem thermischen Trauma, das 
ebenfalls unter gleichsinnigen Verhaltnissen als auslosendes Paral- 
lergen betrachtet Averden kann, Avie hier mitgeteilte klinische Kran 
kengeschichten beleuchten. 
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(Aus Bad Satra Brunn und dem Anatomischen Instiiut der Universal 

Uppsala (Schweden). ‘ a 

Oberarzt und Direktor; Professor Dr. med. D. E. Holmdahl) 


«# 

Uber Schmerzhafte Insuffizienzzustande im Halse. 

Von 

BO-ERIC INGELMARK. 

(Bei der Redaktion am 17. Miirz 1942 eingegangen.) 


Schmerzzustande in der Nackenregion sind re chi. gewohnM 
und von sehr verschiedenartiger Atiologie. Die wichtigsten Krank- 
heiten, welche solche Beschwerden verursachen, sind: Spondylosis 
deformans und deren Vorstadien mit Veranderungen in den Inter- 
vertebralscheiben, spezifiscbe sowie unspezifische Entziindungefi 
der Wirbelsaule oder deren Umgebung, Geschwiilste, Traumen 
mit Frakturen oder Luxationen und andere Verletzungen verscliie- 
dener Art, Polyarthritis rheumatica, Muskelrheumatismus, Ostitis 
fibrosa, Osteoporose samt Verkriimmungen der Wirbelsaule, liaufig 
in Form von Skoliosen. Ferner sollen gemass Mithefer (1931) 
Sinusiten, Tonsilliten und Zalmentziindungen Anlass zu gesteiger- 
tem Muskeltonus in der Halsregion geben konnen, mit Sclimerzen 
als Folge. 

Wabrend meiner Tatigkeit in Bad Satra Brunn, in den Som- 
mermonaten 1940 und 1941, kamen viele Falle mit Nackenbeschwer- 
den vor. Die Untersuchung ergab, dass die Ursache der Schmerzen 
meistens in einer der soeben genannten Krankheiten zu finden ar - 
In 16 Fallen (darunter 12 Frauen) konnte indessen eine Erklarung 
fiir die Leiden nicht gefunden werden. 

Alle diese 16 Patienten Idagten iiber bohrenden Sell merz in 
der mittleren und unteren Nackenregion, der oft zum Hinter- 
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kopf hinauf strahlte. Bei tiefer Betastung fuhlten die Patienten 
leichten bis massigen Schmerz beiderseits der Spmalfortsatze, 
zeigten aber keine Empfindlichkeit iiber den Kanten des Trape- 
zius Oder iiber Mm. sternocleidomast. Die Patienten bielten den 
Kopf etwas steif und gewohnlich leiclit vorgeschoben. Kemer 
dieser Falle wurde unter der Diagnose Muskelrheumatismus ge- 
pflegt. Die Senkungsreaktion und der Hamoglobingchalt waren 



Fig. 1. Einer der 1C Patienten (D. D. $ 31 Jahrc all) in aufrecliler Stcllung. 
Die Halstvirbelsaulc zeigt die charakteristische Fornivcriindening. 


iiberall normal. Keiner litt an irgcndciner Krankhcit, die einen 
wabrsclieinlichen Einfluss auf die vorhandenen Halsbesclnverdcn 
baben lconnte. Bei der Unlersuchung mittelst Rontgendurcb- 
leuclitung in Normalstellung der Patienten zeigte es sich, dass alle 
eine Halswirbelsaule batten, deren Form wesentlieh von der 
einer normalen abwich. Diese war von C v bis liinauf cinschlicssKch 
C 4 fast gerade und innerhalb dieser Partie schrag kranial-ventral 
gerichtet. Die mangelnde Lordose wurde durch eine kraftige solche 
an den zwisclien kranial von C 4 und der Scbadelbasis liegenden 



174 


BO-ERIC INGELMARK. 


Wirbeln ausgegbchen. Bei Ermahnung des Patienten, den Kopf 
vorwarts oder riickwarts zu beugen, geschah diese Beweguno 
bauptsachlich kranial um C 4 . Eine pathologische Skoliose war in 
der Wirbelsaule nicht vorhanden (s. Fig. 1, 2 u. 3). 

Ich habe in der Literatur keine Beschreibung. von Schmerz- 
zustanden in der Nackenregion finden konnen, die eine alinliciie 
Deformitat der Halswirbelsaule aufwies, veshalb icb es fiir be- 



grundet halte, in Kiirze fiber diese, meines Erachtens *-» 

isolierte Krankheit zu bericbten. l lt w j s t die 

Da kein Verfasser diese Frage fruher belumd It * 
Anzahl der in diesem Aufsatz referierten Seim ten 8 ^ 

In meinem Literaturverzeichms babe Joh » w 8^ gcscM . 

ten aufgenommen, welche Gebiete beriiliren, i 
derten Krankheitszustand grenzen. . re Iativ 

Es erscheint vielleicht eigentumlich, dass man a untcr 

geringen Patientmaterial, wie das von mir m a 
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zwei Sommern behandelte (ca 600), cine so grosse Anzahl Falle 
von einer solchen Halsdeformitat hat finden konnen, ohne dass 
die Literatur dergleiclien aufzuweisen hat. Die Erklarung liierfiir 
diirfte darin liegen, dass eine sichere Diagnose nur durch Rontgen- 
untersuchung der Patienten erreicht werden kann. Dies muss teils 
mittelst Rontgenphotographierung in Normalstdlung geschehen, 
teils mittelst Rontgendurchleuchtung, um die Bewegungen der 



Fig. 3. Dcrselbe Patient iv 
tvurde, Kopf und Hals 


ic m Fig. 1 u. 2. Aufnalnnc, nnclidcm Pat. ermalmt 

Yor " w 


HalswiAdsSulo in der Sagittalcbenc bei nufrecbter Stellung kon- 
trolberen zu kiinnen. Liegend crhiilt man namlich die cbaraHe- 

5 :~ 

der Ha £££?% T ^mvertadenmg 

in aller “b" r ^ I ^ ^ to 

dieses Teiles der Wirbelsaule Lddet ' i ™ CH ' a " 1 
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Die Halswirbelsaule zeigt in normalem Zustande eine gleleh- 
massig lordotische Beugung. Die oberen und unteren Flachcn 
des letzten Halswirbels neigen schrag kaudal-ventrahvarts. Dicse 
Neigung nimmt in kranialer Richtung allmahlich ab, so doss 
C 3 gewohnlich horizontal steht. Die Lordose setzt auch oberhalb 
C 3 fort, weshalb der Atlas nach hinten unten zu gericlitet -\vird. Die 



Fig. 4. Skizze der Halswirbelsaule, teils ni Bewegungsmog- 

uL„, teU, 

topographischen Verbose der 

gungen bei Beugungen der Ha '™” e u m I .eichen enter- 

ungen, sind von H. Yirchow 0- 9 - 8 ) . ° eisenen Studien 

sucht Worden, weshalb ich in dieser Hms.cht keme •- g ^ ^ 

gemacht habe, sondern mich auf die Beoba » Fcsts tel- 

sobers stutae. Es ist ebenfalls bewiesen warden, d® se J0 . 
lungen am toten Material mit den Verhaltmssen J b 
vidL gut ubereinstimmen. Zwiscben d “7“"“ OTsha ,l, 
korpern liegen die elastischen Interver e r v, s chragung 

die Wirbeln — auf Grund der soeben beschrie oene 
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der oberen resp. unteren Flachen der Wirbelkorper kaudal von C 3 

geneigt sein niussen, sich im Verhaltnis zum unterliegenden 

Wirbel ventralwarts zu - verschieben. Dies hat zur Folge, dass 
die Lordose ausgerichtet wird. Die Wirbelsaule geht in einen 
geraden, kranial-ventral gerichteten Stab uber oder es entsteht 
moglicherweise eine schwache Kyphose innerhaib diesei Partie. 
Kranial von C 3 resultiert eine entsprechende Steigerung der 
Lordose (s. Fig. 4). Hier sind indessen die statischen Vcrhaltnisse 
besonders kompliziert. Ich gehe deshaib in diesem Zusammen- 
hange auf die Belastungsverhaltnisse im oberen und unteren 
Nackengelenk nicht naher ein, sondern verweise auf mcinc friihere 
Arbeit in der deutschen Zeitschrift fiir Chirurgie, Bd. 147, 1942. 

Lasst man also die Funktion der Halsmuskulatur ausser Aclit, 
wiirde bei einem vertikalen Druck der Halswirbelsaule diese eine 
Form annehmen, die mit derjenigen der oben erwahnten 16 Patien- 
ten ubereinstimmen wiirde. 

Die normale Belastung der Halswirbelsaule ist stets grosser als 
die eigene Schwere des Kopfes, da dessen Sclnvcrpunkt bei Erwach- 
senen etwas oral von den Stiitzflachen fiir die Okzipitalkondylen 
liegt. Um zu verhindern, dass der Kopf nacli vorn fallt, kontra- 
hieren sich die Muslceln standig, die dorsal von der frontalen Ge- 
lenkachse im oberen Nackengelenk befestigt sind. Diese Muskeln 
enlspringen der Halswirbelsaule, dem Brustbein samt Schliisselbcin 
und verursachen einen gesteigerlen Druck auf die Wirbelsaule. 

Normalerweise verhindern die Halsmuskcln die beschricbenc 
Formveranderung in der Halswirbelsaule, aber mit der Ausglcich- 
ung der Lordose im mittlcren und unteren Tell der Halswirbelsaule 
werden Kopf und Hals ventralwarts vcrschoben. Dadurch erhalt 
man einen grosseren Hebei zwischen der gemeinsamen Sclnverlinie 
fur den Kopf und Hals cinerseits und der Befesligung der Hals- 
wirbelsaule an die Brustwirbelsaule andererseils. Die Muskulatur 
wird also dazu gezwungen, eine grosserc Arbeit auszufiihren als 
unter normalen Verhaltnissen, damii die Halswirbelsaule und der 
Kopf nicht weiterhin ventralgebogen werden. 

Man kann sich vorslellen, dass eine Formveranderung der 
Halswirbelsaule von oben geschildcrtem Aussehen in zweicrlei 
Weise aufkommen kann: 

1) Geschwachte Halsmuskulatur, aber normalschwerer Ko])f. 

2) Normale Halsmuskulatur, aber zu schwerer Kopf. 
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Um zu beweisen, dass die theoretischen, oben in Kiirze skiz- 
zierten Gedankengange richtig sind, welclie durch Belastungs- 
proben an einem einfachen Modell einer Halswirbelsaule samt an 
Leichen mittelst Rontgenkontrolle und mathematischdynamischer 
Berechnung bestatigt wurden, kamen folgende Yersuche zur 
Ausfiihrung. Als Versuchspersonen stellten sick 100 gesunde 



Fig. 5. Versuchsperson mit »Bclastungstoonc*. 

Studenten der Medizin (davon 25 weibliche) zur Verfugung. Fur 
jeden wurde notiert: 

1) Friiher erlittene Krankheiten. kornerliche 

2) Friiher wahrend langerer Zeit ausgefuhr P 

Arbeit. 

3) Sport, Art und Ausmass. 

4) Konstitutionstypus. aufrccliter 

Zuerst wurde mittelst Rontgendurc r euc i g eV e- 

Normalstellung die Form der Halswirbesau e /pontgen- 

gungsvermogen in der Sagittalebene Durc hleuchiuug 

aufnahmen erwiesen sich als unnotig, da sorgf 0 
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geniigend w, urn die Form und Bervegungen 
festzusteUen). Alle Beobachtungen wmta fik end to ^ 
suches einem Assistenten dikUert und sofort auf emer , 1 ur 
jede Versuchsperson in Ordnung gestellte Ivarte noticr . 
wurde der Kept mil Bleiplatten von ca 12 kg Gervicht (s. Tg. 
5) betas tet. Die Sclnverlinie dieser .Metallkrone, verlief (lurch 



Fig. 6. Versuchsperson (H. R. $ 23 Jahrc all) mil Kopf und Hals in Normal- 

slellung. 


die Stiitzflache des Schadcis, d.h. dcrart, dass die Versuchsperson 
die Belastung auf dem Kopfe gleichmassig verleill enipfand und 
bei Normalstellung den Kopf weder vonvarts noch riickwarls oder 
seitwSrts zu beugen wiinschte. Die Versuclisperson mussle in dieser 
Stellung wahrend der ganzen Belaslungsprobe, deren Zeitdauer vom 
Assistenten gemessen wurde, den Kopf slide und nach vorn gcrich- 
tet halten.. Gleichzeitig wurde die Form der Halswirbelsaule miltelst 
Rontgendurchleuclitung beobachtet. Nach 1 — 4 Minutcn, je nacli 
der Muskelkraft der Versuchsperson, begann die Halswirbelsaule 
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bis drei Minuten, kurzere Zeit, wenn die Versuchsperson Kopf und 
Hals frei bewegen durfte und langere Zeit, wenn sie slille stand. 
Nachdem die Halswirbelsaule allmahlich wieder einc vollkommen 
normale Haltung eingenommen batte, wurde die Rontgendurch- 
leuchtung an der Versuchsperson beendet. 

Es ist zu bemerken, dass die bescliriebenen Formvcranderungen 
und Besclvwerden obne Ausnalime bei all den 100 Studenten und 
Studentinnen eintraten. Her einzige Unterscliicd war die Zeil- 
differenz beim Aufkommen und Verschwinden der Veranderungen; 
Verhaltnisse, die sich stets parallel! zur Muskelkraft der betreffenden 
Versuchsperson verhielten. 

Durch diese kunstliche Belastung der Halswirbelsaule bei den 
Versuchspersonen erhielt man also eine Form dcrselben, die nebst 
den subjektiven Beschwerden praktisch genommen mit derjenigen 
vollkommen iibereinstimmt, die wir frfiher bei den oben beschrie- 
benen Patienten angetroffen haben. 

Rein theorelisch gesehen mvisste bei Belastung der Arme in 
Normalstellung, d.h. wenn der Schultergurtel eincm indirektcn 
Druclc in kranio-kaudaler Richtung ausgesetzt wird, eine Form- 
veranderung der Halswirbelsaule eintrelen, die grosstentcils der- 
jenigen entsprechen wurde, wclche bei starker Kopfbelastung 
resultiert. Dies beruht darauf, dass der Giirtel teilweise in Muskeln 
hangt, die dem Kopf und den beiden obersten Halswirbeln ent- 
springen (M. trapezius, M. levator scapulae u.a.) und somit Druck 
auf die Halswirbelsaule ausiiben — in gleicher Weise wie der Kopf. 
Ferner wird der Druck vom Schultergurtel auf den Brustkorb 
iibertragen, wodurcli dieser geneigt ist, einzusinken. Diesem 
entgegenwirken jedocli die Muskeln, welclie von der Halswirbelsaule 
resp. vom Kopf ausgehen und sich an den oberen Rippen befesti^en 
(Mm. scalen. ventr., med. et dors., die infra- und suprahyoidale 
Muskulatur, Mm. sternocleidomast. u.a.). Die Muskeln, die also von 
der Halswirbelsaule kommen und ventro-kaudal verlaufen, haben 
die Neigung, dieselbe vorzubeugen. Diejcnigen dagegen, wclche 
direkt Oder indirekt vom Kopf kommen, tragen wie die erstgenannte 

Muskelgruppe dazu bei, den. Druck auf die Halswirbelsaule zu 
vermehren. 

Um zu beweisen, dass diese theoretische Erdrterung reellen 
Grund bat, wurde einige Zeit hacli der oben beschricbenen Belas- 
tungsprobe ein neuer Versucli mit denselben liundert Personen aus- 
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gefiihrt. Zuerst kontrollierte ich mitteht r„ 

die Form und Bewegu„ gen d e r alt?,' 3urchleuoh ‘<>n& 
Dann bekam jede mannliche Versuchsoerm! a"™ 1 

« h ° 



Fig. 8. Dieselbe Versuchsperson wie in Fig. 6 u, 7 nach Armbelastung von 
20 kg an jeder Hand wahrend ca 4 Minuten. 

suchspersonen vorgenommen, jedoch trugen diese nur 15 kg in 
jeder Hand. Die Durchleuchtung ergab, dass die Halswirbelsaule 
dieselbe Stellung einnahm, wie die erwahnten Patienten und 
Versuchspersonen bei der Kopfbelastung aufwiesen (s. Fig. 8). 
Diese Formveranderung der Halswirbelsaule blieb 1 — 4 Minuten 
bestehen, nachdem die Arme bereits wieder entlastet waren, Alle 
erklarten, dass sie ein starkes Mudigkeitsgefiihl oder bohrenden 
Schmerz in den mittleren und unteren Teilen des Nackens ver- 
spiirten. In keinem Falle kam eine Ausstrahlung der Schmerzen 
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nacli dem Hinterkopf vor. Bei Palpation des Nackens Khltcn die 
Versuchspersonen stets in der untcren Halite ctwas Schmerz. 

Es ist anzunehmen, dass die Deformierung der Wirbelsaule 
und das damit verbundene Miidigkeits-sowie Schmerzgefuhl, "wie 
wir es bei den Patienten angetroffen haben, auf zwci prinzipiell 
verscliiedene Weisen entstehen kannt 

1) Ein relativ zu schwerer ICopf. 

2) Eine zu grosse Belastung des Schultergiirtels. 

Was ist die Ursache zur Deformierung in der Halsregion bei 
unseren zuvor geschilderten Patienten? Die theoretisclien Mog- 
lichkeiten sind folgende: 

1) Kongenitale Riickgratsdeformitat von oben beschriebener 
Art. Eine solche hat, wie wir gesehen, eine bedeutend gesteigerte 
Tatigkeit der Halsmuskulatur zur Folge. Es ist denkbar, dass 
dies eine Muskelinsuffizienz trots normaler Muskulatur mit sicli 
fiihrt, was sekundar Kontrakturen mit Steifheit und Schmerzen 
veranlassen kann. 

2) Eine gewohnheitsmassig erworbene falschc Haltung von 
Kopf und Hals, was ahnlich der gedachten, kongenitalen Deformi- 
tat Muskelinsuffizienz mit bcgleitenden Beschwerden, trotz nor- 
maler Muskulatur, verursachen kann. 

3) Minderwertige Muskulatur, die schon von Kindheit an die 
Halswirbelsaule nicht in Normalstellung zu halten vermag, son- 
dern eine Insuffizienz mit oben beschriebenen Folgen bedingt. 

4) Muskelzerstorung der einen oder anderen Art (Inaktivi- 
tatsatrophie, Myositen, primare Myopatbien u.a.). 

5) Schwere Arbeit mit starker Belastung des Schultergiirtels. 
Dies kann, wie ich experimented gezeigt babe, zeitweiligc Form- 
veranderung der Halswirbelsaule herbeifuhren. Bei wieclerholler 
starker Belastung ohne geniigende Hypertrophic der Halsmuskulatur 
kann man eventuell eine bestandige Halsdeformitat vermuten, die 
durch Dberanstrengung der Muskulatur und Rontrakturzustand 
in derselben Schmerzen und Steifheit verursachen kann. 

6) Erkrankung der Knochen oder Gelenke in dcr Halsregion. 
Diese Moglichkeit kommt allem Anschein nach nicht in Frage, 
da bei der klinischen und rontgenologischen Untersuchung der 
Patienten keinerlei Zeiclien derartiger Kranklicit festgestellt wer- 
den konnten. 
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Wahrscheinlich kann man annehmen, dass wir es hier entweder 
mil cincr kongcnitalcn oder erworbenen Deformitat der Iialswir- 
belsaule zu tun liaben. Sollte der Krankheitszustand envorbeti 
sein, diirfle man cine primarc oder durch tjberanstrengung hervor- 
gerufene sekundiire Muslcelinsuffizienz vermuten. Gewolmbeits- 
massige Haltungsfehler sind veniger glaublicb, denn kein Patient 
zcigle cine minder befriedigende Haltung. Die Beschwerden batten 



Fie ’ VSiwr^ 

Sid. bra alien ersl als sie envachsen «i 

gcborten zu schver arbedcnden B = y keit muss voM 
Frauen, die Sd>nciderinnen xvaren. Der anstre „gen<l 

dock von diesem Standpunkt au raebeug ter Stellung 

gelten, da sie ja meistens nut d.em op da kcine 

arbeiten. Primare Myopalhien sind aU hr0momme n werden 
anderen Merkmale soldier Kranl J^ r Ji J ^ atf* 
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da die kliniscbe Untersuchung, vie oben 
hierfiir gab. 
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Foleender Versuch, der an einem der weiblichen Patienten 
angHdt wde, 1st ein M dafur, dass die SC— von 
der Muskulatur ausgelost tverden. Wie aus den Frguren 1, 2 u. 3 
hervorgeht, konnte Pat. die Halswirbels&ule, tvelche bei Ruhe age 
und Normalstellung in der charakteristischen Fehlstellung stand 
nur sebr unbedentend in der Sagittalebene bewegen. Pat. empfand 
im vrdsseren Teil des Nackens ein starkes MiidigkeitsgefuM und 



Fig. 10. Dcrsclbe Patient wie in Fig. 3, 2, 3 u. 9 nach neun Wochen langer 
Behandlung. Kopf und Iials sind maximal nach hinlen gcncigt. 

bohrenden, zum Hinterkopf hinaufstrahlenden Schmerz. • Bei 
Palpation zeigte Pat. leiclite Schmerzhaftigkeit unten im Nacken. 
Die Muskulatur vom Nackenbein bis hinunter in Hohe von C 7 
wurde mittelst 1 %-iger Novokainlosung anasthesiert. Pat. konnte 
darauf die Halswirbelsaule vollkommen normal bewegen (s. Fig. 9) 
und hatte walirend der nachsten 1 %— 2 Stunden keinerlei 
Beschwerden im Nacken. 

Da man mit grosster Wahrscheinlichkeit annehmen karm, dass 
in den vorliegenden Fallen die Schmerzen und die Steifheit im 
Nacken von Dberanstrengungen sowie Kontrakturen in der Nacken- 

13 — Ada med. scandinav. Vol. CXI. 
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muskulatur herriihren, sollten derartige Zustande folgendermas- 
scn behandelt \verden. Yor allem muss der Patient ordentlich 
ausruhen, clamit die Kontrakturen weitmoglichst versclmnden. 
Danach wird lokale Warmebehandlung verabfolgt sowie leichte 
Massage in moglichst schlaffer Haltung der Nackenregion (Pat. 
muss, auf einem Stuhl sitzend, den Kopf auf seine nberkieuzten 




Fig. 


11. Dcrsclbe Patient vie in 
lung. Kopf and Hals 


Fiif, 10 nach neun Wochen langer Behand- 
sind maximal nach vorn geneigl. 


Armo sliilzen, die auf einem ca meterhohen Bock rah \ 

■vverden aktive Bewegungen des Nactoro ous ^ ^ ]eitM 

encrgisch ermalmt, beim f' t “ n ^ HaLkWaauleemeordenffiche 
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Lordose zustande kommen kann. P anfangs venig- 

mittelst Rontgcndurchleuchtung auspro ter wdse durch . 

stens einmal wochentlicli kontrollier . tite u g u tem 

gefiihrte Bebandlung bat in den 
Resultat gefiihrl (s. Fig. 10 u. 11), incJ 
frei von Beschwerden wurden. 
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Zusammenfassung. 

Yerf. bericlitet von 16 Patienten, welclie von Miidigkeitsgefuhl, 
Steifheit und Schmerzen im mittleren und unteren Teil des Naclcens 
belastigt waren. Dio Scbmerzen erstreckten sicli zuweilen bis zum 
Hinterkopf. Die Patienten zeigten leicbte bis massige Druckemp- 
findliclikeit iiber der Muskulatur der beiderseitigen Spinalfortsatzc 
in der Zervikalregion. Die rontgenologische Untersuchung in 
aufrechter Normalstellung liess in samtlichen Fallen ein Verschwin- 
den der Zervikallordose kaudal von C 4 und kranial davon eine 
Verstarkung derselben erkennen (Fig. 4.). Beim Versuch, die 
Wirbelsaule zu bewegen, gescliah dies hauptsachlich kranial von 
C 4 (Fig. 1, 2 u. 3). 

Verf. halt diese Krankhcit fur einen Insuffizienzzustand in der 
Muskulatur der Halswirbelsaule, auf primarer Riickgratsdeformi- 
tat beruhend, was gesteigerte Tatigkeit fiir tbe Muskeln mit sicli 
fiihrt. Eine weitere denkbare Ursache kann Muslcelsclnvaclic 
(Asthenie, Inaktivitatsatrophie u. dgl.) oder starke Belastung 
des Schultergurtels ohne geniigcnde Muskelhyperlropbie im liaise 
sein. 

Durch Insuffizienz und damit verbundene Deformitat resul- 
tiert (Jberanstrengung sowie Kontrakturzustand in der Muskula- 
tur, was Steifheit, Sclmierz und Empfindliclikeit zur Folge hat. 

Verf. zeigt an 100 gesunden Individuen zwischen 19 und 25 
Jahren, dass entweder Kopfbelastung oder Belastung des Schulter- 
gurtels dieselbe Formveranderung des Zervikalruckgrates und die 
gleichen Beschwerden erzeugen kann, welche die Patienten auf- 
wiesen (Fig. 6, 7, 8 u. 9). 

Behandlung: Rulie, um die Kontrakturen zu beseitigen, lokalc 
Warme, leichte Massage und aktive Bewegungen des Halses. Die 
Patienten wurden eifrig ermahnt, den Kopf stets etwas nacli 
hmten gebeugt zu halten, um eine ordentliche Iialslordosc zu er- 
lialten. Diese Stellung wurde mittelst Rontgendurclileuchtung 
kontrolliert. Die Beliandlungsresultate waren immer von gutem 
Erfolg (Fig. 10 u. 11). 
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Feminizing Tumors of the Suprarenal Cortex, 
with Description of a Case. 

By 

KAJ ROHOLM and GUNNAR TEILUM, 

(Submitted for publication December 8th, 1941). 


Tumors of the suprarenal cortex (adenoma, carcinoma) are 
often accompanied by changes in the sex characters in the form of 
abnormal masculinization. This so-called adreno-genilal syndrome, 
which can be produced also by cortical hyperplasia, has recently 
met with considerable interest. The syndrome appears as different 
clinical types depending on the nature of the tumor and the point of 
time for its development (Table 1). 

When the masculinizing effect commences in foetal life, a form of 
pseudohermaphroditism develops. The individuals have female 
gonads but male accessory sex characters. Pathologic-anatomically 
there is hyperplasia of the cortex, sometimes enlarged accessory 
suprarenals. In the infantile form the disturbance makes its 
appearance in the first years of life. In girls, who are attacked move 
frequently, the clitoris and labia undergo hypertrophy; in boys the 
penis is enlarged; both sexes have an increased growth of hair and 
a deep voice. Abnormally vigorous muscular development is seen, 
especially in hoys. It seems uncertain whether this change in girls 
is always a clear-cut masculinization, as it has been claimed that 
growth of the breasts and appearance of the menstruation may occur 
in such cases. Adrenal virilism is observed in mature women, mam- 
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Case Record. 

Our patient, a farmer, 44 years old, was admitted to the hospital First 
on 9/3, 1940, and died on 4/6, 1941 during his fourth stay in the hospital 
(Reg. No. 477/1941). 



Fig. 1. Mar., 


Family His, my. No disease of interest in tiie family. ^ ^ 
Pos( History. Mnmps in ohi.dirood, PJ-^ „ eroi „,e 


Past History. Mumps i» * of inBU i n al hernia on tne n B « 

Rejected for military service on accoun 5 S been married a number o 
side, for which he was operated later- He U the youngest 

years and led a normal sexual life. He has 4 hem j 

of whom is 3 % years old. 
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Present Illness. ^For^ 3 siumneTor 1 lQSdKiredness^and functional 

dy^aTejrto appear, followed gradually by — ^VauTfte 

notlo have changed during bis illness. He is unable to say whether the 

genitals possibly may have undergone any change. 




Fig. 2. Close-up view of the gynecomasty. 

Physical Exam. Delicate of frame, thin, but with fairly well developed 
musculature. Height, 165 cm. Weight, .53.3 kg. Appearance healthy; 
ruddy complexion; strongly defined features. Virile type (Fig. 1). 

Mentality normal; he is lively, bright, energetic, usually in a good 
temper. 

Breasts both considerably enlarged (size of half an orange) and moder- 
ately tender (Fig. 2). Palpation reveals a considerable amount of firm, 
nodular tissue as a sort of corpus mammae. The nipples are large, the Mont- 
gomery glands conspicuous. No secretion can be expressed. 
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Heart and Lungs show no definite abnormality. 

Ahd °™ n: Tlie left hypochondrium is' slightly protruding. Under' the 
left costal margin the palpation reveals a firm, nodular, indolent non 

movable tumor , the lower pole of which reaches 10 cm below the costal 
margin. 


Genitals: Penis rather small. Right testis cherry-sized, left testis 
hardly walnut-sized. Left epididymis nodular and enlarged. The genitals 
are strikingly flaccid, the testes soft. On exploration the prostate feels nor- 
mal in form and size. 

Hirsute largely normal. Beard vigorous, pubes of virile type, somewhat 
scanty peripherally. A mere suggestion of hairiness on the anterior surface 
of the chest, scanty growth of hair on the e'xtremities. No abnormal pig- 
mentation, no acne. 


X-ray Exam. The lungs show numerous, large and small nodular tumor 
metastases in both lungs; also enlargement of the hilar lymph glands. In the 
upper part of the abdomen, on the left side, an intense shadow of soft parts 
is seen with an irregular area of calcification (size of a hen’s egg) at the level 
of the 12th rib. The outline of the left kidney cannot be made out. After 
intravenous injection of hippoidin the pelvis of the left kidney is seen to 
lie at a low level, and it is twisted, so that the ureter sets off laterally, 
making in its course a laterally convex arc. No metastases seen in the bony 
system. 

Thus the X-ray findings lend support to the preliminary clinical diagno- 
sis: Malignant tumor of the left suprarenal with feminizing effect. 

Hormonal Analyses. Repeated analyses of the urine performed in the 
State Serum Institute (Dr. Chr. Hamburger) and in Lovens Kemiske Fabrik, 
showed a considerable increase in androgenic hormone and an enormous 
increase in estrogenic hormone, up to several thousand mouse units per day 
(Table 2). The values for gonadotropic hormone fell within the normal 
limits. The Friedman reaction was negative (March and October 1940). 

Other Examinations. Urine: No albumin, sugar, pus, blood, diacetic acid 
or acetone. No pathological elements on microscopy. NH 3 output in 24 
hours: 0.88 g. 

Blood pressure 135/85 mm Hg. Sedimentation rate: 35 mm/1 hour. 
Wassermann & Kahn negative. Mantoux positive (1 mg.). 

Hemoglobin 105 %. Red blood count 5,100,000. Color index 0.9 . 
White blood count 10,500. Differential count: Staff nuclear neutrophi s 
6.5 %, segment nucleus 62.5 %; eosinophils 0.5 %; lymphocytes 28 / 0 , 
monocytes 2.5 %. Platelets 332,000. Coagulation time 2.5 min. ^ 

Serum Cl 380 mg %; serum Ca 9.9 mg %; Serum P 5 -mg %■ 1o q/ 
cholesterol 254 mg %; free cholesterol S0.5 mg %. Blood urea 24 mg /o- 
Icterus index (Meulengracht) 5. _ • 0 . 

Glucose tolerance lest, 70 g glucose: Blood sugar (fasting) 78 m 0 /o 
195 mg % (45 min.) -> 60 mg % (3 hours). No excretion of sugar wit i ie 

urine. 
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Table 2. 

Hormone Content of 24-hour Urine in a Patient with Feminizing Supra-, 

* i Tnmnr * 


Examiner 

L 

S 

S 

L 

L 

S 

L 


15—17/3 

40 

20/3 40 

10/4 40 

20—22/6 

40 

12—14/9 

40 

30/10 
. 40 

28—30/1 

41 

Gonadotropic hormone 
(normal < 30 R.U.). • 

<30 

<50 

<50 

< 30 

<30 

<50 

< 30 

Androgenic hormone 

(normal 8 — 25 C.C.U.) 

54C.C.U. 

ca. 350 

I.U. 

ca. 160 
I.U. 

74 C.C.U. 

_ 

164 C.C.U. 

4—500 

I.U. 

81 C.C.U. 

Estrogenic hormone 

(normal <1 20 M.U.). • 

2000 

ca. 5000 

> 4000 
< 7000 

1500 

2500 

>2000 

<8000 

750 


Etvald test meal , 45 min. 70 + 20 cm 3 , well chymified; free acid 70; total 
acidity 93. 

Electrocardiogram normal. Eye examination: No abnormality. 

Course. The condition of the patient was aggravated but slowly, with 
moderate loss of weight, tiredness, functional dyspnea and pain in the left 
side of the abdomen. Libido and potency decreased rapidly after his first 
hospitalization, and disappeared completely during the summer of 1940. 
Since then, no erection or pollution. Beard gradually getting softer, but no 
change in its rate of growth. No other change in the hairiness. 

In July 1940 the patient had a brief attack of undoubtedly unspecific 
epididymitis on the left side. The breasts did not increase in size, but re- 
mained a little tender. The nipples, on the other hand, became gradually 
more prominent. There was no noticeable change in the penis, but the 
testes were undoubtedly decreasing in size, especially the left. 

In January 1941 the tumor reached distally to the level of the iliac crest, 
medially to the midline. The margin of the liver was felt 4 cm below the cos- 
tal margin. In the left supraclavicular fossa there was a bean-sized, hard 
lymph gland adhering to the underlying structures. True cachexia did not 
appear till late, together with cough, dyspnea, cyanosis and venous stasis 
of the left arm. The patient died in June 1941, 15 months after his first 
admission. Shortly before, his weight was 4G.5 kg, sedimentation rate 
102 mm, hemoglobin 78 % and red blood count 4,030,000. 

Autopsy (5/6—41). Marked emaciation (weight 43 kg). The growth of 
hair shows no definite deviation from the normal. No pigmentation of the 
skin. Breasts equally developed, measuring about 7 cm in diameter and 


The hormonal analyses were carried out by Lovens Kcmislce Fabrik (I ) 
after whom the normal values are cited, and by Dr. Clir. Hamburger the State 

osTohJc StltU K C ' S -i N ' BJ The va hies for androgenic hormone arc given partly 
as cock s comb units, partly as international units. 1 J 
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Z tMcI : neS f- Nipples somewhat prominent, measuring 7 mm in 


“ d ?s ot en] T' measuring 4 cm k 

, ^! h and 2 cm anteroposterjorly; no cysts or tumors. Notwith- 

n n » ng . 7 lorougl search, it is not possible to demonstrate any thymus 
Parathyroids not visible. Trachea containing abundant, thick, yellowish 
pus. On both sides of the trachea, some nodular lymph gland metastases 
up to 3 cm in diameter; cut surface whitish, markedly necrotic. 

Pleurae: No accumulation of fluid; numerous fibrous, partly cord-like, 
adhesions on both sides. The surface of both lungs is studded with large, 
round, projecting, nodular metastases, distributed equally on the two sides. 
Most of these nodules measure 2 — 4 cm in diameter and are dark-greyish 
in color. Also the cut surface of the lungs is studded with almost spherical 
nodes, some of which show a slightly lobular pattern and central yellowish 
necrosis. The nodules stand out prominently and are quite sharply defined 
against the surrounding lung tissue so that they. can be enucleated. The 
surrounding Jung tissue shows oedema, stasis and scattered areas of broncho- 
pneumonia. The peribronchial and hilar lymph glands show metastases. 

Pericardium: No accumulation of fluid or tumors. 

Heart, measuring 8 x 9cm and weighing 220 g is atrophic, with gela- 
tinous atrophy of the subpericardial fat tissue and marked brownish colo- 
ration of the myocardium. The right andleft ventricles measure respectively 
12 mm and 4 — 5 mm in thickness. Valves and ostea normal. No fibrosis or 
myomalacia; no metastases. Coronary arteries very tortuous, without 
arteriosclerotic changes. Pulmonary artery shows no emboli, no sclerosis. 
Aorta shows merely a very slight degree of arteriosclerosis. 

Oesophagus: No abnormality. 

No ascitic fluid in the peritoneal cavity. In the left hypochondrium a 
large retroperitoneal tumor is protruding, extending down to the rim of the 
pelvis. 

Stomach: No tumor or ulcer. On the outside of the fundus, a couple of 
hazel-nut-sized lymph glands with metastases are firmly adherent to the 
stomach wall. Small intestine, colon and rectum normal. 

Liver, somewhat enlarged measuring 30 X 22 x 7 cm. Weight 2250 g. 
Surface dark, brownish, with 5 protruding metastases, up to 4.5 cm in 13 
meter, with pronounced umbo formation. The intermediate tissue shows a 
normal, not granular, surface. The cut surface presents 6-7 metastases, 
from 0.5 — 3.5 cm in diameter, without pronounced necrosis; i e !e 
metastases in the lungs, they are well-defined against the parenc 3 ma, 
which is dark-brown in color, with normal configuration. 

Pancreas and spleen normal in size, form and consistency. T e urn 
lymph glands are the site of large, nodular metastases. 

Right suprarenal, 3x4x4 cm. Beneath the cortex, at the lower p , 
corresponding to a thickening of the surface, is a well-defined area 0 
form yellowish tissue, which is removed for microscopy. 

Left suprarenal: This organ is replaced by a large, roundish, BMP ^ 
nodose retroperitoneal tumor measuring 25 cm in length, 16 cm in v ‘ l 

and 15 cm in thickness, and weighing 2650 g (Fig. 3). The descending c 
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“"Mn^TnomJrsIze, 11 X 5.5 x 2.5 cm. The left kidney is slightly 
dislocated; no kinking of tlie ureter. The surface of the kidneys is smooth, 



Fig. 3. Tumor arising from the left suprarenal cortex (weight 2650 g). 


cut surface dark, reddish, with normal configuration; no metastases or in- 
growth of the tumor. Pelvis and ureter not dilated; no sign of infection of the 
urinary passages. 

Testes small and atrophic. The right measures 2.5 x 1.3 X 1.2 cm, and 
weighs 10 g. The left measures 3 x 1.5 x 1 cm, and weighs 14 g. No sign 
of tumor development. 

Prostate and seminal vesicles apparently normal. Prostate measures 
1.3 x 2.2 x 3. 4. cm., and shows no sign of tumor development. 

Brain: The basal arteries and meninges appear normal. On section the 
brain shows no hemorrhage, softening or tumor formation. Hypophysis 
normal in form and size, weighing 0.6 g. 




FEMINIZING TUMORS OF THE SUPRARENAL CORTEX ETC. 


199 



Fig. 4. Suprarenal cortical tumor with perithelial arrangement of the cells 
(in rosettes). Van Gieson-Hansen. Magnif. x 100. 



Fig. 5. 
groups 


Another 
of 


S" S ‘ l ™ or '' l0 > «ihto polymorphia. In the cent 
n.th ^Te g rchromat,c nnciel. Van Gteon-Hans, 




Fig. 6. Metastasis in the liver; alveolar grouping of the cells. Van 
Gieson-Hansen. Magnif. x 100. . 



Fig. 7. Pronounced fibrosis of the. breast with a few glandular ducts. 
Gieson-Hansen. Magnif. X 100. 
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Enicrisis. In a previously healthy man, aged 44, gynecomasty 
devdC" a co«p.e P of years. On admission to the hospital t he 
breasts have reached the size of half an orange and are moderately 
teTder Both testes are atrophic and soft. A tumor .s aseertamed 



Fig. 8. Atrophic testis with markedly hyalini/.cd tubules and fibrosis of tlic 
interstitial tissue. Van Gieson-Manscn. Magnif. X 2-10. 


in the upper left pari of the abdomen, evidently arising from the 
left suprarenal, besides numerous metastascs in both lungs. Exa- 
mination of the urine reveals a considerable increase in androue- 
nic hormone and a very great increase in estrogenic hormone, up lo 
several thousand mouse units per day. During the further course of 
the illness libido and sexual potency disappear completely. The pati- 
ent dies 15 months after his first hospitalization, with late cachexia. 

14 — Ada med. scandinav. Vol. CXI. 
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The autopsy reveals a large tumor (weighing 2650 si 
from the left suprarenal, and metastases in the liver, hnJs numef 
ous lymph glands and right suprarenal, the cortex of which is hyper- 
plastic. Microscopy of the tumor and metastases shows a cortical 
carcinoma, made up of polymorphous epithelial cells, the arrange- 
ment of which in several places reminds of suprarenal cortical tissue. 
The breasts consist of fibrous tissue surrounding scattered, glan- 
dular lumma. The testes are markedly atrophic with hyalinization 
of the tubules, together with fibrosis and atrophy of the interstitial 
tissue. The anterior lobe of the hypophysis shows fibrosis of the 
interalveolar septa, hut no definite change in the proportion be- 
tween the various types of cells. 


Gases Described Previously. 

Since 1919 descriptions have been given of altogether 6 more or 
less thoroughly examined cases of feminizing cortical carcinoma in 
mature men, namely by Bittorf (1919), Mathias (1922), Parkes 
Weber (1926), zum Busch (1927), Holl (1930), Lisser (1936) ami 
Levy Simpson & Joll (1938). 

The case described by Bittorf, and examined post mortem by 
Mathias, was that of a man, 26 years old who from August 1913 
had an increasing enlargement of the breasts, followed in the beginn- 
ing of 1919 by atrophy of the testes and decrease in sexual potency. 
On examination in April 1919 his breasts were found to be of female 
type, the testes were soft and hardly as large as peas, and a large 
tumor was felt in the left side of the abdomen. The hairiness was 
normal, of virile type. There were spots of pigmentation on the 
margin of the eyelids and perhaps a slight pigmentation of the 
face. Cachexia developed slowly. Autopsy revealed a tumor arising 
f Tom the suprarenal cortex and metastases in the liver. On micro 
scopic examination the tumor showed short, glandular loops of irre 
gular structure. The breasts consisted of loose, fibrous tissue nith 
a few, slightly ramified, glands. The testes showed spermatogone 
sis, but the interstitial cells were hardly recognizable. 

The patient reported by Parkes Weber was a man, aged -/» 
in whom an indolent enlargement of the breasts was observed from 
September 1915. A few drops of slightly milky fluid could he ex- 
pressed from the nipple. The patient died in December 1 
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Schematic Survey of the Symptoms in the Reported 7 Cases of Feminizing 
Carcinoma 0 / the Suprarenal Cortex , 


Author 

Year 

> 

crc 

G> 

» 2 

5 

cn 

' t 

Gynecomasty 

Secretion from 
breasts 

Atrophy ol 
testes 

Reduction or 
cessation of libi- 
do and potency 

Obesity 

Decreased 
growth of hair 

Pigmentation 

Acne 

Abnormal excre- 
tion of hormones 

■ 

Bittorf 

1919 

26 

+ 


+ 

+ 

0 

0 

(+) 



Parkes Weber 

1926 

27 

+ 

4* 


1 1 

■ 

1 

1 

1 

i 

i 

i 



Holl I 

1930 

15 

+ 


0 

I 1 


(+) 

(+) 



Holl II 

1930 

44 

+ 

H 


+ 

+ 

_(+) 

0 

+ 


Lisser 

1936 

33 

+ 

4- 




0 


m 


Levy Simpson & Joll 

1938 

34 

+ 


+ 

4* 


It? 


1 

+ 

Roholm & Tcilum 

1942 

44 

+ 

0 

4- 

4* 

□ 

(+) 


0 

+ 


Autopsy (zum Busch) showed a malignant tumor arising from the 
cortex of the left suprarenal, with metastases to the lungs, pleurae, 
mesenteric and cervical lymph glands. The breasts were of the 
female type and secreting. 

Holl has observed two cases. One was that of a boy, aged 15, in 
whom a tumor in the right hypochondrium was noticed two months 
before hospitalization. His facial features were soft and there was 
no growth of beard at all. Both breasts were somewhat enlarged, 
with pigmented areolar. The abdomen showed a linea fusca from the 
umbilicus to thesymphysis, as in pregnant women. The genitals were 
normal, the pubes of feminine type. Operation disclosed an in- 
operable tumor, size of a man’s head, arising from the right supra- 
renal. The patient died six months later, with terminal cachexia. 
Autopsy was not performed. 

The second case of Holl is unique. A man, aged 44, previously 
healthy and the father of two children, presented the following 
symptoms from autumn 1927: The breasts became tender and 
commenced growing, to the size of an apple, and the areolar be- 
came pigmented. The penis and testes decreased in size, libido dis- 
appeared, and there was no erection or pollution. The patient 
became fat, and an acne appeared; the previously virile facial fea- 
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lures were softened. The hairiness became more scanty, but in 
male type was preserved. On operation in July 1929 a tumor (si zeo f 
two fists) arising from the left suprarenal was removed. Microscopy 
showed the tumor to be rich in cells that were markedly poly- 
morphous; the structure of the tumor reminded of the zona fascicu- 
laris. Within a few days after the operation the acne disappeared' 
the breasts decreased in size and were no longer tender. From 
autumn 1929 the patient’s sexual life was normal. His facial ex- 
pression was changed, becoming more virile again, the adipose 
tissue diminished and the external genitals increased in size and 
became more firm. 


Lisser’s patient was a man, 33 years old, who for one month 
had noticed a loss of weight and pain in the left flank. The breasts 
were noticeably enlarged, firm but not tender, and sometimes a 
watery fluid could be expressed from the nipple. His appearance 
and hirsute were masculine. Unfortunately, the report says nothing 
about the genitals. Autopsy revealed a large tumor (weighing 
625 g) arising from an accessory suprarenal on the left side, and 
metastases in the lungs. The tumor was made up of small cells 
arranged in a pseudoadenomatous manner. Some cells were large 
and contained several nuclei. 


The case most thoroughly examined was reported by Levy 
Simpson & Joll, observed in a previously healthy man, 34 years 
old and the father of one child. In 1932 he noticed an enlargement 
of the breasts; in August 1933 the libido was lost and the potency 
greatly decreased; thegenitals diminished. In July 1934 a malignant 
adenoma (weighing 656 g) arising from the left suprarenal was 
removed. On microscopy the tumor showed cells in perithelial 
arrangement and occasional differentiation into three zones, remind- 
ing of the normal suprarenal. Hormonal analysis on the day after 
the operation showed > 500 M. U. of estrine per liter of urine. 
During autumn 1934 the patient gained in weight, the size of the 
breasts decreased, the genitals became larger, and the libido and 
potency returned again to some extent. At this point of time the 
urine contained less estrogenic and androgenic hormones than 
normally. From spring 1935 the breasts again increased in size, ant 
the patient became impotent. Laparotomy in April 1936 reveale 
metastases in the liver; and the patient died in June 1936. Hor 
monal analyses in November 1935 and January 1936 shove 
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3000 M U. of estrine per liter of urine and a slight increase m andro- 
genic hormone (> 50 < 100 cock’s comb units). The Aschlieim- 
Zondeks reaction was negative in June 1935, and January 193 . 
Analysis of the morning urine voided on the day of the operation 
(July 1934) showed no gonadotropic hormone (Burrows and 
collaborators). 

Discussion. 


The symptoms in the 7 published cases of feminizing cortical 
carcinoma of the suprarenal are recorded schematically in Table 3. 
In several of these cases the data are incomplete. Thus informa- 
tion about the condition and function of the genitals is wanting in 
the cases imported by Parkes Weber and by Lisser. In all / cases 
the tumor was examined either on autopsy or operation, and its 
relation to the suprarenal was established. Previously microscopy 
of the breasts was performed only twice (Bittorf, Parkes Weber), 
of the testes only once (Bittorf). A thorough autopsy has been 
reported only in our case. 

Notwithstanding the incomplete data it is obvious that cortical 
carcinoma in mature men in rare cases is accompanied by symptoms 
from the genital system, namely: gynecomasty, genital atrophy 
and loss of the sexual function. These phenomena were present in 4 
of the best examined cases. Holl states that in one of bis patients 
(the 15-years-old boy) the genitals were normal, it is true, but this 
fact as well as the slight gynecomasty are probably explained by the 
unusually rapid course of the disease, only a few months passing 
between the recognition of the tumor and exitus. Moreover, an im- 
portant symptom, demonstrated in the two last described cases, is a 
very considerable increase in the estrogenic hormone content of the 
urine together with a more moderate increase in the amount of 


androgenic substances. In their patient Levy Simpson & Joll found 
a maximum of > 3000 M. U. of estrine and 50—100 C. C. U. of 


andrine per liter of urine. Our patient excreted up Lo about 5000 
M. U. of estrine and 50 — 80 C. C. U. of andrine per 24 hours. 

On histological examination the breasts show fibrosis with some 
lumina of mammary glands here and there. In our case the testes 
were quite atrophic, with loss of tubular epithelium as well as 
interstitial tissue. The hypophysis showed some fibrosis but no 
change m the proportion between the normal cell forms. 
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The other symptoms are not particularly conspicuous. Gene 
rally there is no change in the virile type of the body. A sMt 
reduction in the hairiness has been described in some cases, it is 
true, but apparently an increase in the subcutaneous adipose tissue 
occurred only in one of the cases described by Holl. No change in 
voice has been reported. No sexual perversion appears to have 
been noticed. Slight pigmentation may occur, but as a rule there 
is no sign whatever of cortical insufficiency as seen sometimes in 
association with cortical tumors. None of the cases here mentioned 
was examined with a view to the cortical hyperfunction that has 
been described in a few cases of virilizing tumors resultingin a change 
in the quantitative proportion of plasma electrolytes opposite to the 
change characteristic of Addisson's disease (McQuarrie and colla- 
borators) or increased excretion of cortical hormone with the urine 
(Weslmnn). 

In 6 out of the 7 cases described the tumor arose from the left 
suprarenal. Metastasis took place most often to the liver, lungs 
and lymph glands. In our case tumor tissue was found also in the 
opposite suprarenal, a not uncommon phenomenon in malignant 
cortical tumors. In some case the course of the disease was rapid, 
in others more protracted, with an interval of several years between 
the onset of the clinical symptoms and exitus. Probably metastasis 
takes place as a rule rather early. Holl was able to remove a tumor 
radically after it had given symptomsfor nearly two years, it is true, 
but the malignancy of this tumor seems questionable. On an average 
the size of the tumor was considerable; the cortical carcinoma in our 
case appears to have been one of the largest recorded so far (2650 g). 

Macroscopically the feminizing carcinomata look like other 
cortical carcinomata, being yellowish in color, soft, deteriorating, 
with tendency to hemorrhage and necrosis, solid or with cystic 
cavities from deterioration. 

Histologically distinction has been made between different 
forms of cortical carcinoma. Adenocarcinoma (or malignant ade 
noma) shows here and there some atypical areas, but the arran 0 e 
ment of the cells is often similar to that seen in normal suprarenal 
cortex, especially zona glomerulosa and fasciculata. The ce s 
resemble the normal cortical cells but are large, with hyperchromatic 
nuclei. Lumen formation is a rare finding. There is no diffuse 
growth as in the fully developed carcinoma. Here the cells are large, 
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granular, often with perivascular arrangement. Sometimes numer- 
ous giant-cells are seen in the tumor and the metastases. Such 
tumors have been described as sarcomata or carcinosarcomata, 
presenting both areas of carcinomatous type with perivascular or 
alveolar arrangement and also compact streaks of spindle-shaped 
cells. In the completely diffuse forms the cells have lost all resembl- 
ance to normal cortical cells. 

In the present case the tumor shows a sort of transition between 
the two first-mentioned forms: Only in a few areas does it present a 
picture corresponding to the more differentiated malignant adenoma 
observed in Levy Simpson & Job’s case. A histological distinction 
between feminizing and virilizing cortical tumors of the suprarenals 
has been attempted by Ross (cited after Levy Simpson & Joll), 
but it is hardly practicable. In our case it will be reasonable to 
emphasize the striking resemblance between tbe histological picture 
of the tumor (see Fig. 5) and the cortical carcinoma depicted by 
Goldzieher from a case of pubertas precox (The Adrenals, 1929, 
Fig. 66), while the morphological resemblance to Levy Simpson & 
Job’s of feminizing tumor is far less pronounced. 

In 34 out of 36 examined cases of virilism, Broster & Vines 
found cortical cells staining red with Ponceau fuchsin, and they 
assume that the fuchsinophilic substance — which, as a matter of 
fact, occurs in either sex during the first half of fetal life — contains 
a masculine hormone. Grollman, on the other hand, prefers this 
hormone formation to the so-called androgenic zone or x-zone 
situated between tbe cortex and the marrow', and claims that an 
increase in this produces the adrenogenital syndrome. So far, no 
definite relation has been demonstrated between the androgenic 
zone and the fuchsinophilic zone, and the question as to which cor- 
tical cells are the site of the abnormal hormone production has not 
yet been settled. 

As mentioned in the introduction, the adrenogenital syndrome 
may be observed also in persons who are not suffering from cancer 
or adenoma but present a hyperplasia of the suprarenal cortex. 
Possibly feminization in men may take place on the basis of cortical 
hyperplasia. Glass & Bergman have reported cases of subclinical adre- 
nogenital syndrome in men with gynecomasty, testicular atrophy and 
relative increase in the estrin output of the urine. Probably, such a 

c mical picture may develop also in the absence of a suprarenal lesion. 



KAJ ROHOLM and GUNNAR TEltUM. 

The presence of gynecomasty and testicular atrophy are criteria 
o the value of diagnosis of the feminizing cortical tumor of the 
suprarenal. The decisive criterion, however, is the demonstration of 
the tumor itself. The hormonal analysis may he of great import- 
ance in differential diagnostic respect too — for instance to diffe- 
rentiate the lesion from the rare forms of chorionepithelioma of 
extragenital localization. Heiberg & Hamburger have described 
an interesting case of this kind. A man, aged 38, presented a 
tumor in the left kidney region and gynecomasty. The urine con- 
tained 800—1000 mouse units of estrin per day, and hence the 
possibility of a suprarenal tumor was considered. Hormonal analysis 
of the urine showed also a great gonadotropin content, however, 
— one million I. U. per liter of urine — and this is characteristic of 
chorionepithelioma. Autopsy confirmed this diagnosis; no tumor 
tissue was demonstrated in the testes. In cases of cortical tumors 


the gonadotropin content of the urine is not increased. This 
applied also to Levy Simpson & Job’s case and to our own case. 

The changes in the sex characters observed in patients with 
cortical tumors might he explained as attributable to a disturbance 
in the normal balance between the sex hormones of the organism 
produced by the tumor. Many women with virilism have shown a 
great amount of androgenic substances in the urine (Biihler, Bruins 
Slot, Levy Simpson and collaborators, and others). In contrast 
hereto, in two cases of feminizing cortical tumors in men (Levy 
Simpson & Joll, and the present case) the urine contained a large 
amount of estrin-like subtances. The matter is not as simple as 
that, however. In cases of virilizing cortical tumors the excretion 
of androgenic substances may fall within the normal limit (West- 
man), and the estrin content of the urine may be greatly increased 
(Frank, Cahill and collaborators, Dingemanse &Laquer and others). 
These apparently paradoxical findings may he explained as owing to 
the circumstance that the male and female sex hormones chemically 
are closely related compounds which may easily he altered. Diffe 
rences in the technique of the hormonal assay give highly different 
results (Lukens and Palmer). 

Male urine may normally contain estrin in varying amounts, as 
a rule less than female, and it has been possible to isolate an 
identify the estrin in male urine (Laqueur and collaborators). 
Also in castrates, male as well as female, the excretion of estrogenic 
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substances with the urine can be illustrated by means of the Allcn- 
Doisy test, although in smaller amount than in normal individuals 
(Hart Hansen). The view has been advanced that these substances 
originated from the suprarenal cortex (Parkes). Several substances 
with a pronounced andrin effect have been demonstrated in the 
cortex (Reichstein). According to Verzar the suprarenal cortex 
produces the fundamental substance of the sex hormones, which is 
derived from cholesterol, while the transformation to specific sex 
hormones takes place in the gonads. While this transformation of 
cholesterol derivatives, equipped more or less with properties of sex 
hormones, does not cease completely on castration (Hart Hansen), 
under pathological conditions an increased or abnormal cellular activ- 
ity may give rise not only to an increased production of normal sex 
hormone, but also to the formation of other steroid substances able to 
influence the accessory sex characters. Presumably the virilizing and 
feminizing effect of cortical tumors is to be explained in this way. 

Like the suprarenal cortical hormone corticosteron, which is a 
derivative of the corpus luteuin hormone progesteron, the specific 
sex hormones are derivatives of cholesterol. Decomposition of cho- 
lesterol (over dehydroandrosterin as an intermediate stage), by 
hydration or dehydration, results in compounds of androsterin type 
or estrin type, respectively. These facts also explain the synchronous 
occurrence of different types of hormone (Butenandt), as similar 
processes are assumed to take place in the living organism, norm- 
ally in the gonads. 

Indeed, the effect of the removal of the tumor indicates that 
the abnormal hormone production has to be ascribed to the abnorm- 
al suprarenal cortex. In Hoiks patient the feminine features began 
to subside very soon after the operation. In Levy Simpson & 
doll’s case the amount of estrogenic substances in the urine fell off 
from more than 500 M. U. per liter to subnormal values; and later, 
when metastases developed, the value increased again to more 
than 3000 M. U. per liter. Corresponding observations have been 
/--'"made in women with virilizing tumors. 

A few studies have been reported on the hormonal content of 
virilizing cortical tumors. Friedgood & Gargill demonstrated the 
presence of androgen, whereas Kenyon and collaborators failed to 
tad this substance. In Bruins Slot’s case the hormonal content 
of the tlrnior was not greater than that of other tumors, although 
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this woman excreted 2000 C. C. U. of andrin and 1000 M.U. of estrin 
per liter of urine. Westman found only 6 C. C. U. of andrin in the 
entire tumor, although the woman excreted at least 20,000 C. C. U 
of andrin per liter of urine. The negative outcome of such analyses 
does not necessarily mean that the active substances are not formed 
in the tumor. Indeed, the hormonal content of active secretory 
glands may be only slight. 

The mechanism in the feminizing' (or virilizing) process hinges on 
a hormonal influence on the heterosexual sex characters present in 
the organism in a latent form. Transformation of sex is easily pro- 
ducible in castrated animals (Steinach, Sand). In non-castrated 
animals, too, it is practicable, albeit more difficult, to alter the sex 
characters. Thus, administration of estrogen substances to male 
animals produces in variable degree a growth of the mammae 
glands and atrophy of the testes and penis (e. g., Frazier & Mu; 
Nelson), that is changes corresponding to findings in the adreno- 
genital syndrome in mature men. 

In our case the thymus could not be demonstrated. Normally 
this gland subsides in size after puberty, and hence the abnormal 
production of sexual hormones may be assumed to have brought 
about a complete disappearance of this gland. The prostate was 
normal, macroscopically as well as microscopically, and this is inte- 
resting in view of the theory advanced recently, that hypertrophy 
of the prostate depends on disturbances in the production of sex hor- 
mones. Experimentally it is practicable in animals to produce 
hypertrophy of the prostate by injection of estrogenic hormones. 

Summary. 

A previous healthy man, aged 44, with a cortical carcinoma aris 
ing from the left suprarenal, presented gynecomasty, diminution 
of the testes and increased excretion of androgenic and, especially, 
estrogenic substances in the urine (up to several thousand mouse 
units per day). During the course of this lesion the libido and po- 
tency disappeared completely. Autopsy revealed pronounced 
atrophy of the testes. The breasts consisted of fibrous tissue wit i 
scattered glandular lumina here and there. The anterior pituitary 
-was the site of some fibrosis, but theie was no change in the norma 
proportion between the different types of cells. 
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The adrenogenital syndrome in men is discussed and the six 
cases described previously of feminizing cortical tumors in men 
are cited in detail. Now the existence of such tumors has to be 
considered established. The abnormal hormone production is 
attributed to the pathologically altered suprarenal cortex which 
is assumed not only to be able to produce normal sex hormones 
but also other steroid substances capable of influencing the access- 
ory sex characters. 
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The 24 -hours’ rhythm in diabetes. 

By 

Dr. F. GERRITZEN, 

Lunteren — Holland. 

(Submitted for publication April 7th, 1942). 


In raising the question of the 24-hours' rhythm in th< | function 
of the organs, in connection with diabetes, I "nil not undertake » 
add new clinical data to those already existing. The objec of 
study is to investigate whether the rhythm manifests itself a * 
m and if so, whether it would prove to be of any importance 

explain various clinical facts, and to a.ter our concept™ regarding 

tlic treatment. a a 94-hours' 

Forsgren and his collaborators have proved tl 2 

rhythm does exist in the function of animal organs , d 
11 04 25, 20, 27) and they have laid the basis foi t yp 
that a similar rhythm is found in the human 

Since this important quality of the " J «. 

is not manifest, a special method 1S " e “ SS ^ t 0 , a suitable 
Hence I have spent several years on "t Tm-Won, that 
technique, in the course of w lie arr th excrc tion 

it is possible to obtain a clear and equable rhythm m 
of urine, if the following conditions are ob • ^ Even 

1. the hourly supply of liquid may no can be seen . 

in case of thirst a decidedly rhythnuca ex d at a H, or 

2. the supply Of food must be regular, cat gours. 

distributed in equal hourly portions over a period 
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3 the test person may not change from a standing to a lying 
posture. (18) This means, that he must remain in lied all the time. 

If, under these circumstances, the urine is measured hourly and 
its respective constituants are determined, the excretion will he 
found to be rhythmical. (13, U, 15) showing a minimum after mid- 
night and a maximum at 2 p. m. former Amsterdam time, whilst 
the maximum will repeat itself as many times ns the experiment 
lasts 24 hours. (17) This also applies to healthy persons individually. 
After elaborate investigation I have found, that the formation of 
urea by the liver has a rhythmic course. (19) 

My opinion that, in spite of the criticism by Higgins (22. 23) and 
Deuel (6) on the data of the animal experiments, all human organic 
functions show a 21- hours’ rhythm is, however, not only based 
on the results of my own experiments, which proved this with 
regard to the liver and kidney functions, but also on the fact, that 
any argument in favour of the functional constancy during 21 
hours, is lacking. 

Finding a perfectly constant concentration of sugar and urea in 
the blood of healthy persons, examined by this method. I fully 
endorse, as far as the blood is concerned, what Claude Bernard was 
the first to formulate: »La fixile dn milieu inlerieur est la condi- 
tion de la vie libre, indepcndante.» (3) The same conception was 
expressed by Cannon, (5) in another word — homeostasis. 

If the blood is constant and the function of the organs rhyth- 
mical, the problem of the composition of the interstitial fluid beco- 
mes acute. With regard to this problem Claude Bernard expresses 
himself as follows: »I1 est ainsi, parcc qu’en realile, le milieu inte- 
rieur, qui cnvcloppe les organes, les tissus, es elements dos tissus. ne 
change pa s.» (2) It seems to me, however, that our technique lias not 
advanced far enough yet, to justify such a conclusion. 1 

Armed with this method and guided by these reflections, which 
apply to healthy people, I examined whether these conceptions 
would also apply to diabetic patients. 

I first ascertained, by examining 6 diabetic patients, that the 
excretion of sugar, on a constant supply of 30 cm of water, and I he 
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same amount of carbohydrate per hour, has a rhythmic course T1,p 
maximum, which, owing to the introduction of central Ear* 
tone m this country, I had expected at 4 p. m. was indeed found'," 
10 a. m. It is possible, that the change, which diabetes causes in 
the organism as a rhythmic system, is followed by the deplaccment 
Of the maximum, which depiacement is very common in relax 
ation oscillations. (4.38). I regret to be unable to give a further ex- 
planation. 

The amplitude of the rhythmic excretion of sugar in these 6 
diabetic patients was such, that on an average, during the hours of 
the maximum, 3 times as much sugar was excreted as during the 
minimum, thus showing the significance of these oscillations, which 
are caused endogenously. 

After these preliminary experiments, I have made a complete 
experiment on a young diabetic, which test I since repeated on 
several others. They lead, in principle, to the same result. There- 
fore I consider the diagram, published here, as characteristic for 
diabetic conditions. 


Every hour 30 cm of water and the same amount of food (con- 
sisting of 5 g of carbohydrate, 2.7 g of protein and 3.5 g of fat) was 
. given to the testperson. Every hour his bloodsugar was deter- 
mined (Hagedorn-Jensen) and in addition the diuresis and the 
amount of excreted chlorides (Volhard) and sugar (polarimetric). 
This was done for a period of 40 hours, so as to be able to show the 
repetition of the maximum as well. Brief experiments, covering 
only one phase or a fractional part of the rhythm, cannot be con- 
sidered as sufficient. (20) 

The bloodsugar is clearly rhythmical, in contrast with the blood- 
sugar in healthy persons, which, under the same experimental con- 
ditions, is constant. That a substance is present in the blood m a 
constant concentration, supposes that the supply to, and the dis 
appearance from the blood, happens at the same rate, i. e. that the 
functions concerned are synchronised and that the amplitude o 
their rhythm is of the same magnitude. This must be the case as 
regards the bloodsugar in healthy persons. In diabetes the supply o 
glucose to the blood is no longer compensated by combustion or 
storage, resp. excretion. That is why changes in the bloodsugar 
result, which, under these. conditions, are rhythmic. 
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Bloodsugar and excretion of water, chlorides and sugar in diabetes. 


In the literature I found the following about the changes of the 
bloodsugar during 24 hours (12): in the morning, cither before or 
after breakfast, high; after that declining, till the lowest point is 
reached in the afternoon; then, during the evening and night, a rise, 
which is especially pronounced early in the morning, until a high 
fasting value is attained. (29, 30, 36, 37.) From this it appears, 
that this course of the bloodsugar during the 24 hours, is well known, 
only the explanation is different. The »paradoxical rise» of Hatlehol 
(21) is no longer contradictory, but fits in perfectly with the concep- 
tion of the 24-hours’ rhythm. The opinion expressed by Hatlehol 
himself, as well as the view held by Peters and van Slylcc, which 
hold sleep and the formation of sugar from protein respectively 
responsible for the nocturnal increase, may be rejected as being in- 
sufficiently founded. 

For lack of a method with which the rhythm in the diuresis 
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can be pursued, it has hitherto been unknown that the s„ w 
excretion has a rhythmic course. 1 found the maximum excretion or 
sugar in this case 8 times as high as the minimum. Here too the 

well-known parallelism between bloodsugar and glucosuria is found 
to exist. 


The practical interest of these considerations might be shortly 
summarised as follows: when judging glucosuria and bloodsugar 
it is necessary to consider the time of the day, to which the data are 
related. • The indication »fasting» is of less importance than the 
knowledge that the quantity of these substances is increasing or 
decreasirg. 

The 24-hours’ rhythm is of great interest for the treatment. It 
is unjustifiable to allow an exogene charge with carbohydrates to 
take place In a period, when the organism produces an abundance of 
sugar, and a high bloodsugar is present, whilst, at the same time, the 
excretion of sugar has reached its maximum. On the other hand 
the diabetic patient may he allowed more freedom during the time, 
when the secretion of sugar is minimal and the bloodsugar is low, 
hence, in the assimilative period. Thus, it becomes more im- 
portant When the diabetic patient eats, than What lie eats. 

Although Mollerstrom (31, 32, 33, 34) and Hopmann (28) have 
already been putting these principles into practice, it still seems im- 
portant to me, that I have been able to show the 24-hours’ rhythm 
in diabetes, thus connecting Forsgren’s research work on the one 
hand, and its practical application on the other. 

Even in the administration of insulin, the 24-hours' rhythm 
must be taken into accout, since its influence is of far greater im- 
portance than that of meals. In doing so, one has to hear in mind, 
that the same quantity of insulin may have quite a different effect 
according to the time of the day that it is given. Thus, in the 
dissimilative period much insulin will be required, whereas, during 
the minimum a much smaller dose will produce the same effect. 

In this way the treatment of diabetes is put on a different basis, 
affecting- both the supply of carbohydrate and the administration 
insulin. 

Much research work still remains to he done, however, ie or 

a proper application will be possible. . 

Yet it is of great importance that, even now, these new princip c 

should be accepted. 
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Summary. 

After a description of the technic by which, in the normal indi- 
vidual the 24-hours’ rhythm of diuresis can he followed, the ques- 
tion is considered to which extent the assumptions as to the con- 
stancy of the wnilieu interieur* need to be modified. The func ions 
of the organs show a 24-hours’ rhythm, the blood is constant, 
whereas on the composition of the interstitial fluid no definite 
judgment can as yet be given. 

Next an experiment is described, which is indicative for the 
condition present in diabetes and by which it is demonstrated that 
the 24-hours’ rhythm in the bloodsugar, diuresis, chloride- and 
sugar-output can he so outspoken, that it must he seriously taken 
into account in the treatment of diabetes. 

It is pointed out in particular, that by taking this new conception 
as a basis for insulin-treatment, a considerable saving of insulin can 
be obtained. 
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Revue des Livres: 

C Iieincmann-Griidcr und E. Riihc: Der Arzl m tier \\e\n- 
machtversorgung. Arztliclic Angelcgcnhcitcn dor Vrehrmncht- 
fursorge und -versorgung. Mil einem Gclcilworl von Professoi 
Dr. S. Handloser, Preis: geb. RM 6.75. Verlag von Fheodor 
Steinkopff, Dresden und Leipzig, 1942. 

Das Bucli entstand unter Milwirkung zahlrcicher in Wehrmc- 
dizin und Yersorgungswesen erfahrener Bearbcitcr. 

Das Buck beginnt mil cincr ubersiclilliclien Darstellung dor 
Geschichte der Versorgung beschadiglcr Soldnlcn in Preussen— 
Deutschland. Danach folgcn Abschnittc fiber die Versorgungs- 
gesetze der 'Velirmachl, die Organisation der Welirmaclttversor- 
gi mg, die Zusammenarbeit in Fursorge und Versorgung und <lie 
Durclifuhrung und Art der Heilfiirsorge nach deni Wehrinachtfiir- 
sorge- und versorgungsgesetze. Zuletzl konunl ein Kapitel von 
232 Seiten fiber Fragen der arzlliclien Beurteilung und Begutach- 
tung. Hier werden zuersl mcdizinische Fragen allgemeiner Art 
erortert z. B. die Zusammenhangsfrage und Sonderfragen hoi der 
Marine und den Panzertruppen und danach einzelne Erkrankun- 
gen der verschiedenen Organsyslenie kurz besproehen. Es ist 
selbstverstandlich, dass ein Buck, das die deulschen Verhiiltuisse 
und die deutsclie Organisation belreffs Wchnnachlfursorgo, Welir- 
machtversorgung und was damit zusaminenlumgl darslelU, von 
grosstem Interesse fur Mililfirarzlc allcr Lauder sein muss.' 


E Holmgren, 
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HansKafer: Feldchirurgie. 4. Auflage. 393 S. Preis: geb. RM9:~ 

Verlag von Theodor Steinkopff, Dresden und Leipzig, 1942. 

Das Bucli ist mit einem Geleitwort vom Generaloberstabsarzt 
und Heeres-SanitatsinspekteUr Prof. Handloser verselien Und an 
demselben wirken elf Oberstarzte, Oberfeldarzte, Stabsarzte, Ober- 
stabsarzte und Generaloberstabsarzte mit. Die Darstellung ist ein- 
fach und klar. Einige der Kapitel sind niclit nur fur Fachchirurgen, 
sondem auch fiir Allgemeinarzte und Internisten niitzlich und 
lesenswert, so z.B. die Kriegswaffen und ihre Wirkung, Unterkunft, 
Ernahrung, Behelfsvorrichtungen und praktisebe Winke, die 
Bluttransfusion u. s. w. 


I. Holmgren. 
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Quinine in Extrapyramidal Morbid Conditions. 

By 

K. A. EKBOM. 

(Submitted for publication March 2-lth, 19-12). 


Wolf (1) reported in 1936 that quinine had a good effect in 
myotonia, and this claim has since been generally accepted as cor- 
rect. Quinine, administered intravenously or orally, either checks or 
temporarily alleviates the myotonia in myotonia congenita (Thom- 
sen’s disease) and dystrophia myotonica. Both clinical and expe- 
rimental observations seem to indicate that the point of attack lies 
in the periphery. Kennedy and Wolf (2) demonstrated on a myoto- 
nic patient that the myotonic reaction persisted in a leg which had 
been completely paralyzed by means of spinal anesthesia, but that 
it could be made to disappear with an intravenous injection of 
quinine. Several workers (3, 4, 5) showed, by experiments on ani- 
mals, that quinine has a complicated effect on the skeletal muscles: 
increased action of an isolated stimulus, decreased action of a 
tetanic stimulus, lessening of the irritabiliy of the motor endplate, 
protraction of the refractory period, antagonistic action to acetyl- 
choline and physostigmine. Kennedy and Wolf (2) demonstrated 
that quinine aggravates myasthenia gravis and prostigmine aggra- 
vates myotonia. 

Hassin (6), in 1939, reported good results with quinine sulphate 
tieatment in two cases of dystonia musculorum deformans and in 
one case of torticollis. Lemcre (7) tried the treatment in one case 
of dystonia musculorum deformans and likewise obtained a good 

JC — Acla med. scandinav. Vol. CXI. 
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result. Hassin proceeded from the assumption that *the neuro- 
nstologic changes that have been described in a few cases of dvs 
tonia musculorum deformans are probably secondary or accidental' 
the motor restlessness being most likely caused, not by morpholo’ 
gic, but by physicochemical factors.). »These are probably similar 
to those which are at play in myotonia congenita..) It would, there- 
fore, seem logical to give quinine in dystonia musculorum deformans. 
(In view of the clinical picture in dystonia musculorum deformans, 
torticollis and other similar conditions, it seems scarcely probable! 
however, that these diseases are due solely to »physicochemical 
factors.). I shall return to this question later. In view of Hassin’s 
good results, it is, therefore, logical to try quinine in all conditions of 
increased muscular tone, both extrapyramidal disturbances and 
spastic conditions dependant on injury to the pyramidal pathways.) 

Milhorat (8) recently wrote that out of eight cases of paralysis 
agilans, quinine had a good effect on the rigidity in two, a moderate 
effect in two and insignificant or no effect in four. After one to four 
months the effect decreased, but it returned again when the treat- 
ment was resumed, after having been stopped for a time. Scopo- 
lamine acted better on the rigidity than quinine. The injection of 
1.5 mg of prosligminc resulted in a pronounced aggravation of the 
condition. Milhorat rightly drew the conclusion that quinine has no 
»specific» effect on myotonia. Probably the effect in both myotonia 
and paralysis agitans is the »result of the antagonistic action of 
the drug to cholinergic nerve stimulation.). 

Moss and Hermann (9) secured good results with quinine in 

nocturnal cramps in the calves. 

At the Neurologic Department of Serafimerlasarettet, in 1938, 
we gave quinine to a woman with hereditary dystonia, because 
the morbid picture was somewhat reminiscent of myotonia. Hon 
ever; the treatment was stopped after only a few days, because the 
patient began to feel buzzing in the ears and because no improve 
ment could be observed. Since Hassin published bis findings, 
we have tried the quinine treatment in 23 cases exhibiting an 
extrapyramidal morbid picture (the patient referred to above va 
not included). We gave quinine sulphate per os, in doses varying 
between 0.50 and 2 g daily. The average dose was 1.25 to 1.50 g. 
The largest dose was generally given in the morning, e. g. 0- 
0.25 or 1 + 0.50 + 0.50 g. At least half the patients complained o 
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buzzing in the ears, but no other ill effects were noticed. Buzzing m 
the ears is rather annoying, however, and when it appeared, we 
reduced the dose, whereupon it usually disappeared rapidly. Some 
patients had the symptom with a daily dose of less than 1 g, while 
others tolerated 2 g a day without ill effect. With a few exceptions, 
which will be discussed later, no other treatment was given during 
the course of the quinine cure, which was continued for at least one 
week, and in most cases for several weeks. The few cases which 

improved did so within a few days. 

The 23 cases treated may be divided into two groups: 5 patients 
with the akinetic-rigid syndrome and 18 patients with dyslonic- 
hyperkinetic syndromes of varying natures. 

Group 1 included 2 cases of paralysis agitans and 3 of posten- 
cephalitic parkinsonism. No improvement was obtained in two cases 
(one of paralysis agitans and one of encephalitis chronica). A 
distinct but not pronounced reduction of the rigidity could be 
observed in two cases (one case of paralysis agitans and one of 
encephalitis chronica). One of these patients,' a young man with 
very severe symptoms of postencephalitic parkinsonism, was 
receiving 18 mg of atropine a day at the beginning of the cure. 
During the treatment with quinine, the daily dose of atropine was 
reduced to 12 mg, but despite this a distinct improvement could be. 
observed. In the fifth case too, which was a mild one, an improve- 
ment will probably have occurred. — Thus quinine appears to have 
some effect on cxlrapyramidal rigidity, but. the substance is none, 
too dependable, rather expensive, and not ideal as far as secondary 
effects are concerned. Since the publication of Milhorat’s experien- 
ces with the quinine treatment in paralysis agitans (as previously 
mentioned, he too found a moderate, inconstant effect oji the 
rigidity), we have given up this form of therapy, from which strik- 
ing results obviously cannot be expected. However, quinine should 
probably be borne in mind for patients who cannot tolerate the 
atropine cure or the ^Bulgarian cure», or in whom the results of 
these treatments are not satisfactory. 

Group 2 covers 7 cases of dystonia musculorum deformans, 7 
cases of torticollis dysionica, 1 3 cases of dyslonic tic of other kinds 
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torti^nis, and 1 case of attacks of head tremor in a pat™, 
1 th mild (postencephalitic) parkinsonism. The etiology of is„j 
ol these cases was unknown. Some of the patients had a history „r 
uncertain encephalitis epidemics. In two sisters the dystonia L 
hereditary. - Three cases showed a rapid and considerable object- 
ive improvement (one case of torticollis, one of dystonia musculorum 
deformans and one of tic). In one case of dystonia musculorum de- 
formans a considerable subjective but no definite objective im- 
provement was secured. A very few cases showed insignificant sub- 
jective improvement. Thus a definite improvement was obtained in 


only 3 out of 18 cases, and two of these became worse again 'within a 
short time. Purely numerically, therefore, the results were rather 
modest, but the prognosis in these disease conditions is generally so 
poor that every case which shows improvement is noteworthy. The 
disease histories of the improved cases follow: 


Case Reports. 

Case 1. No. 464/1940. The patient was a farmer of fifty-one with no 
spasmodic disease in the family. He had never had encephalitis. Since his 
youth and particularly during the past four years he had often had pain in 
the lumbar region and hips, and along the posterior aspect of the left 
thigh. Otherwise he had, on the whole, been healthy until the spring of 
1940, when he began to have gradually increasing spasms, mainly in the 
right side of the trunk. Atropine treatment, with doses up to 5 mg a day, 
had no beneficial effect. He was admitted to the Neurologic Department of 
Serafimerlasarettet on September 4, 1940, five months after the onset of the 
spasm. 

Condition: The spasm manifested itself as follows: When the patient 
lay supine in bed, which was the position he preferred, the trunk was mode- 
rately arched to the rigid. The left shoulder was elevated, the right de- 
pressed and pushed slightly forward. Both legs were flexed at the hips to 
a right angle and the feet rested flat on the mattress. The abdomina 
muscles on the right side, particularly in the flank, were rigidly contracte , 
relaxing only for a few seconds at a time and then contracting agam 
immediately. The long spinal muscles on the right side were also strong } 
contracted. The right thigh was alternately flexed and extended in a some 
what irregular rhythm, so that it sometimes formed an acute angle an 
sometimes practically a right angle with the trunk. The pectoralis nmjor, 
latissimus dorsi and trapezius muscles of the right side were also contrac e 
time and again with no movement effect. The right arm was g ener J 
kept extended, but did not participate in the spasm. Occasion j ’ 
patient tried to check the movements of the thigh with the right mn 
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The left arm and leg were not involved in the cramp. The fac P 
was tense, the mouth compressed, but there was no rea 1 l spawn m ‘ fac 

When the patient sat up in bed, the trunk was arched to the right and 
somewhat rotated, so that the left shoulder w .elevated .mA 
ward, the right depressed and projected forward. He had to hold on with 
both hands, and the twitching was so violent that the whole bed shook 
was able to walk a few steps without support, with the trunk bent and 
twisted in the same way as when he was sitting. The right arm hung do 
so that the hand reached below the knee. Occasionally he walked like aa 


All the figures arc enlargements made from films. 



Figure 1. Case 1. 


ape, bending forward, with the right hand touching the floor (figure 2). 
The spasm ceased at nights, but continued unabated all day long, except for 
occasional intemiptions'ofa minute or so. The picture was one of very severe 
and troublesome spasm. 

The patient said he was at his best in the mornings, when he could walk 
upright, .although only for a moment. He could not voluntarily suppress 
the spasm, but said he could cause it to abate by trying to relax and think 
of something else. When he was agitated the spasm increased in force. He 
could feed himself, though with difficulty. He said that, for a time a few 
months before his admission, he could cycle without difficulty, although 
he could not walk. 

Routine examination revealed nothing of particular interest. He was 
a thin man with strong muscles. The internal organs were normal. The sys- 
tolic pressure was 125 mm, the diastolic 80 mm. No positive neurologic fin- 
dings were made, apart from the hyperkinesia. The muscular tone in the 
extremities was normal. The finger-nose test was normal. The patient 
was wea in arithmetic counting, and the memory tests were not very good, 
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3>ul he showed no serious mental disturbance. He was grateful, friendly and 
•obliging, as well as bright and alert. Eyes: the papillae were somewhat 
blurred, the veins ragher wide {probably not pathologically, since the 
•condition was unchanged one year later). The Wassermann test was nega- 
tive for the blood and spinal fluid. The spinal fluid was normal in other 
respects also. The encephalogram was normal. 

The injection of 0,25 mg of scopolamine and 0,10 g of luminal afforded 
the patient relief for an hour or so, but led to no permanent improvement. 
After a few days treatment with quinine sulphate was commenced, 0,25 g 
being given three times daily. Within a few days the patient’s condition 



Figure 2. Case 1. 

had improved in an elmpS” 

for hours, if the patient reste . n incline slightly to the right. The 

minutes, after which the trunk bega | g for asho rt time), but 

dose of quinine was later increase d t 1 S ? ' owing to buzzing in the 
periodically the treatment had to b » tQ become worse, hut not 

ears. When he was without qumm< 3,1 PP g ^ as Qn admissi0 n. After a 
until after several days, and by no completely disappeared, when 

few weeks the spasm 

the patient was at rest. The . abdc nm® times completely upright. 
He could walk the length of t the right and 

but suddenly a violent spasm put to bed, the spasm 

would fall helpless to the floor As he scarce ]y dared to leave 

would disappear. As a result o except that the spasm attacked 

his bed, where he was free from trou , when this happened, the 

trunk at times when lie was lying on over an d lying on the ngh 

patient made the spasm disa P pe f ' *1 t J sorae trick, such as throwing 
side. However, sometimes he had t table a sharp blow with hi 

himself against the bed or giving the bedside 
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hand. Once, paradoxically enough, it wat noticed that ho could ivalk up- 
right, hut could not sit on the bed. When he teas d.schargod alter tom 
months, he tvas still unable to be up owing to the sudden spasms in the 

trunk. . , , , . , 

Towards the end of the patient’s stay in hospital, we a]so tried scopo- 
lamine, atropine, benzedrine, luminal ocli thiamin, either alone or combi- 
ned with quinine, but no further improvement could be obtained. After bis 
discharge, the patient took no more quinine, but bis condition gradually 
improved. The following summer the attacks of spasm ceased. At first he 
crawled about, but in the autumn of 1941 he began to be able to walk 
upright. In December 1941 (one year after discharge) he visited the hos- 
pital. He was then able to walk completely upright. He said that, when 
he was tired, his trunk inclined slightly to the right. He had tried to work a 
little, but was unable to do much. He had a feeling of anxiety and »unploa- 
sant thoughts!), for which symptoms lie is now receiving hypnotic treatment 


elsewhere (the improvement began before this treatment). 

This was a case of severe extrapyramidal disease of unusual type. The 
spasm was reminiscent of both dystonia musculorum deformans and lienii- 
ballism, but probably most closely resembled the type of spasm which 
Stern (15) called »tetaniforme Zuckungen» in encephalitis epidcmica. The 
disease was possibly caused by a malacia or perhaps encephalitis, localized 
in the basal ganglia. A considerable improvement occurred in direct con- 
nection with the commencement of medication with quinine. Later Hie 
patient improved still further and, as far as could be judged, spontaneously. 


Case 2. No. 372/1941. The patient was a cabinet-maker of seventylhreo. 
years of age. There was no nervous disease in the family. As a child lie 
had onerve fever#. He had never had encephalitis lethargies and had in 
general always been healthy. Sixteen years previously, when he was fifty- 
seven, the patient began to have winking spasm and mild twitching in the 
cervical muscles. The cramps around the eyes increased, until he had to 
keep his eyes open with liis fingers while reading. .After one year lie was 
treated with some sort of local injections. The spasm in the eyelids then 
improved and remained fairly moderate from then on. On the other hand 
the cramp in the neck began to progress (it was mainly manifest as a sensa- 
tion of stiffness), and the patient was also affected by spasm in the lower 
jaw and tongue. During the succeeding years the spasm became gradually 
worse. Phonation and deglutition became difficult, and the patient bad 
to confine himself to a semi-solid or liquid diet. He was admitted to the 

Neurologic Department on April 21, 1941, where he was under treatment 
for two months. 


Condition : The patient was a bright old man in good general condition. 
The systobc pressure was 175, the diastolic 85. The patient managed the 

raiTliL and rr ple T entaI arilhmetic we]5 > ha was talkative and 
tiling, and the disease history was rather confused. The lower jaw per- 

vTfch i ” MSSa '' t l ° niC yawnins and cl " wi ”8 movements, during 

winch the piatysma was strongly contracted on both sides, the head was 
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bent somewhat forward or to one side or the other, the tongue was moved 
from side to side in the mouth or protruded between the lips, and the soft 
palate was raised and depressed in an irregular rhythm. Occasionally the 
eyes blinked and grunting noises were heard. The twitching increased when 
the patient was made the object of attention, and when he spoke (bis 
speech was not very easy to understand, as it was rendered indistinct by 



Figure 3. Case 2 before treatment. Note the contraction in the pMysma. 



Figure 4. Case 2 before treatment. 


e cramps). Except for the ^sm ne \J^ ^ extrapyr amidal 
othing of note. There was no rigid J spina l fluid was nor- 

TOtom. The internal organs ^ven n°™ ^ spinal HoW gave 

ml. The Wassermann test ^ J d nothing pathological, 

negative result. Roentgen of the skull sho ^ ^ which werem- 
The patient was first treate wi V ^ hg impr0 ved, but no- 
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os The largest dose given, 1+ 0 - 35 S> caused slight buzzing in the 
p w 0 50+0 35+0.35 g had no ill effects. The spasm by no means 
disappeared but the movements decreased, and the pauses became longer 
(up to fifteen minutes) . The patient could eat and speak without difficulty. 
The hospital barber reported that he had become much easier to shave. On 
only one occasion did he have a stro„ B cramp, and that was when ho was 

demonstrated in the lecture room. .. 

Five months after discharge the patient came for observation. 1 
then was having the same kind of cramps as when I first saw him, though 
not quite so severe. His condition had thus taken another turn for the 
worse. He told me that he had been relatively well for the first four months. 



but the twitching had never ceased entirely. He had been taking 0.50 g of 
quinine twice a day the whole lime. A month previously Hie cramps had 
begun to increase. He then raised the dose to 0.50 g three times daily, but 
severe buzzing in the ears developed, and he had therefore not taken any 
medicine at all for a week. 

This was one of the three patients with sdystonic tic». The condition 
was reminiscent of postencephalitic oral spasm and also of Sicard’s para- 
spasme facial. It may be assumed that the cause of the disease in this case 
was arteriosclerosis or some kind of degenerative process in the basal 
ganglia. During the treatment with quinine, a definite and rather pro- 
tracted improvement occurred, which, however, was followed by an exa- 
cerbation. Atropine had been tried without noteworthy effect. 


Case 3. No. 685/1941. The patient was a fisherman of forty-eight years 
of age with no nervous disease in the family. He had never had encephalitis 
lethargica nor any other diseases of interest. In June 1940 he had hit the 
top of his head on an iron bar. He did not faint or suffer any ill effects from 
the accident. In October 1940 the patient’s head began to rotate to thelef t 
and somewhat backward. At first lie could, with some effort, twist Ids head 
straight and to the right and keep it in these positions. Tim condition 
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gradually progressed, however, till he had great difficulty in rotating his 
head to the right and was unable to keep it there. He had been unfit for 
work for a full year. In the spring of 1941 he was treated without effect 
at a provincial hospital with luminal (0.10 g twice daily), atropine (4 mg 
daily), and with faradic current. Between August 11 and 23 1941 he was 
treated at the Neurologic Department of Serafimerlasarettet. 



Figure 0. Case 3 before treatment .The tot staSc rfjjJJtWI* 10 

J head maximally to the right, and to keep it there. 



F,SU,C ? ks T W baffto S Si.* KS rtttXrvSS^ 


Condition: The patient was a pow«M ‘ 8 “ d Sd 

He was talkative and of a cheerful ^ rigM st ern • 

maximally to the left and held c ° m ^ tr ^ ted The patient could rotate 
cleidomastoid muscle was strongly d as if against slubbor 

his head to the right, but only with * “Sieved, and an instantiate 
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he lifted his right arm, he could also rotate his head to the right, bur not 
so well as when he lifted his left arm. Otherwise no positive neurologic 
findings were made. The facial expression was lively and the convergence 
good. S There was no rigidity in the extremities. All that could be noticed 
when the patient was walking was that the head was rotated to the left. 
The blood and spinal fluid gave negative' Wassermann reactions. The spinal 



Figure 8. Case 3 after treatment. Final stage of maximal rotation of the head 

to the right. 



Figure 9. Twenty pictures, or about one second, later. The head is still rotated 
to the right. Actually this position could be held for more than five minutes. 

fluid was normal in other respects also. A soft systolic murmur could be 
heard over the apex of the heart. The systolic pressure was 155 mm, the 
diastolic 90 mm. 

August 15, 1941 . Quinine sulphate treatment was commenced with 
0.35 g twice a day. 

August 16 . The patient thought his neck felt more supple, but no objec- 
tive change could be noticed, 

August 17. The dose was increased to 0.50 g twice daily. 

August 18. The patient was distinctly better. He could rotate his head 
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to t Jje front and keep it there. Rotation to the right was 

fore. The dose was increased to 1 +.0.50 g. 1 wnbe- 

August 2 i. Pronounced objective improvement The Pona 
rotated to the left, but not more than atj 45 ““e S HeSta 
head rotated to the right for about five minutes at a time without the slim- 
iest twitching, and was willing to retain the position even longer nL 
ever, on rotation he had to bend his chin down towards the right shoulder. 
If he rotated his head to the right with his chin up there were small twitch 
ingstotheleft. 


August 23. The patient now had slight buzzing in the ears, and the 
spasm was a trifle worse than on the 21st. He was so delighted with his im- 
provement that lie insisted on returning home to try to earn some money. 
He was discharged with 1 -1-0.50 g of quinine. 

One month later the patient wrote us that he had taken a turn for the 
worse, and that his condition was as before the treatment. Half a year 
later I saw him again. The spasm was worse than before treatment. I gave 
him injections of sodium chloride and told him this was a new remedy. Ko 
improvement was obtained. 


This is a typical case of dystonic torticollis. A very distinct ob- 
jective improvement occurred after less than one week oi treat- 
ment with quinine, but proved to be only temporary. It should be 
borne in mind that on the second day the patient felt slightly better, 
although no subjective improvement was yet visible. It may per- 
haps be concluded from this that the patients themselves sometimes 
notice an insignificant improvement more readily than the physi- 
cian. A young man with dystonia musculorum deformans, whom 
I had earlier labelled as only subjectively improved, related that 
he had been hospitalized fifteen times, but had never had anything 
as effective as quinine. I did not believe him at the time, but he. 
may have been right. Actually it is rather difficult to judge of 
small changes which take place slowly in a patient whom one sees 
every day. It is easy to make oneself believe in an improvement 
which does not exist, but one may also be too critical and overlook 
or underestimate an improvement which really does exist. I have 
seen an example of this in a case of combined torticollis and hea 
tremor. The patient did not improve with quinine. Atropine was 
then tried, and he said this was effective, but I could see no rea 
difference. He left the hospital and was without medicine for a cv 
weeks. I then saw him again, and to my amazement the twi c n 
was double as intensive as when I had last seen him. T e pa & 
himself considered that his condition had returned to t e s 
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point as where it was on liis admission to the hospital, and it is 
probable that he was right. One should try to avoid mistakes of 
this kind by filming the patients before and after the treatment. 
In the case of rigidity, of course, neither films nor careful notes are 
of any help, and the evaluation of sucli cases is truly difficult. 

There are several circumstances in the disease histories given 
above which prove that the central nervous system plays a domi- 
nant part, and that one cannot, like Hassin, content oneself with 
the assumption that »pliysicochemical factors*) produce the spasm 
peripherally. As examples of these circumstances may be mention- 
ed the paradoxal kinesias in case 1 (the patient could cycle but not 
walk, or could walk but not sit), the aggravation of the spasm 
when the patient in case 2 was demonstrated in the lecture room, 
and the way in which the patient in case 3 was able to check the 
spasm in his neck by holding his chin or nape with one hand. 

The improvement in the three cases described above was quite 
definite and occurred a short time after the commencement of the 
treatment with quinine. The prognosis is admittedly poor in cases 
of this kind, but this does not necessarily mean that the improve- 
ment resulted from the treatment. Spontaneous remission can 
occur and probably did in case 1 after the patient’s discharge from 
the hospital. It is also known that suggestion therapy may lead to 
temporary improvements. In view of these sources of error on the 
one hand, and on the other of the fact that it has been proved by 
animal experiments and clinical findings in myotonia, that quinine 
has an influence on muscular tone, I am inclined to conclude that 
the improvement in my cases was a consequence of ihe treatment. It 
is not so easy to explain, however, why an improvement is secured in 
one case, while not a trace of an effect can be observed in another 
apparently exactly similar, case k The effect of quinine cannot be 
proved by suddenly replacing it with an indifferent substance for 
the purpose of producing an aggravation of the disease, for both 
Hassin s and my experiences with quinine and Burman’s (10) 
with curare in dystonic conditions appear to show that the improvc- 


n S* rare > eryUu-oidine and quinine meUiochloridc first affect the cvclkk 

BEST'S, ?„ r ,r scl ' is - lta ‘I" 3 

the only one ™„° SS.’MT "'' ,VC l ! ,c of the fad 11, at 

(No. 2)ka S olnlt P r"dvt; ,, hnp3'. J " ™ d 
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ment is more prolonged than one would expect, in view of the 
duration of the purely pharmacological effect of these preparations. 
It is perhaps conceivable that one interferes in a vicious circle by 
giving temporarily a substance which suppresses the spasm. 

It should be mentioned in passing that a few cases of spaslidlu 
due to injury to the pyramidal pathways were treated with quinine. 
It is possible that the spasticity decreased slightly in one or two 
cases, but I cannot vouch for it. In one case of spastic paraplegia 
due to vertebral metastases, there was no improvement in the 


troublesome spontaneous spinalautomatic spasm in the legs, while 
in another similar case the cramps did decrease. 

To sum up, it may be said that quinine has a therapeutic effect 
on certain extrapyramidal morbid conditions, as Hassiii and Mil- 
horat have demonstrated. But this effect is incomplete and, above 
all, undependable. It would be desirable if a preparation could be 
found with a similar, but stronger action, and without ill effects. 
It may be that such a preparation already exists. While quinine 
has a faint curare effect, quinine methochloride, studied by Harvey 
(13, 14), is claimed to have a strong curare effect. This prepara- 
tion was introduced in medical practice by Bennett (11, 12), who 
used it partly to preclude the complications in convulsive shock 
therapy, and partly in infantile spastic paralysis. Only a few short 
preliminary reports have been made so far, however, and it is there- 
fore impossible to decide whether the preparation is of any practi- 


cal value. 


Summary. 

Altogether 23 cases with different extrapyramidal syndromes 
have been treated with quinine given per os. Of 5 patients witi 
Parkinson’s syndrome, 2 or possibly 3 improved, m that the rigi i ) 
decreased moderately. Of 18 patients with various dystomc-hyper- 
kinetic syndromes, only 3 showed a definite improvement (one c< 
of dystonia musculorum deformans, one of spasmodic torticollis, an 
one of »dystonic tic»). Quinine has some therapeutic acion 
extrapyramidal syndromes, but it is not to be depended upon. 
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The Hepatorenal Syndrome. 

Illustrated by a Case of Carbon Tetrachloride Poisoning. 1 

By 

ERIK TRIER. 

(Submitted for publication April 17, 1942). 


The following case history is a typical instance of the hepato- 
renal syndrome. 

The patient was a tailor, 29 years old, who was admitted to 
Dcp. C of the Copenhagen County Hospital at Gentofte for sequels 
of poisoning (carbon tetrachloride) and hepatitis (?). 

Past History: Two years before admission the patient had a 
slight but typical attack of schizophrenia, for which he was ad- 
mitted to Dep. 0 of the Rigshospital, where he stayed for 2 y 2 
months. He was treated with insulin shock, and he was found to be 
mentally normal at his discharge from the hospital and on reexami- 
nation one year before his present illness. 

Present Illness: 4 days before admission the patient wanted to 
exterminate some moths in his upholstered furniture. For this 
purpose he had. bought 500 g para-dichlorbenzene dissolved in 1-5 
leg carbon tetrachloride. The fluid was poured into a Flit spray 
and the furniture was sprayed, with doors and windows closed. 
After he had been spraying for some length of time, his eyes began 
to smart and he felt unwell; still he was able — with short pauses 
on the balcony — to finish the spraying in 3 hours. After this he 

1 Read before the Danish Society of Internal Medicine on February 2/th, 
1942. 
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felt very poorly and went to bed. Next morning he still felt tired 
and poorly; yet lie was able to go to town and attend to bis work, 
in spite of a constant sensation of oppression in the epigastrium. 
In tbe evening be bad a severe headache and nausea, vomited after 
dinner and bad to go to bed early. The following days be bad some 
fever (up to 38.9°) and was feeling ill, with constant pain in the upper 
part of the abdomen, nausea and headache, but no dizziness or 
diarrhea. At the same time, the urination was very scanty. 

On admission to the hospital, on the 4tli day of illness, he com- 
plained of malaise, nausea and slight oppression in the epigastrium. 

Physical Examination: He was quite unaffected mentally, 
wide awake and clear. There was slight jaundice of the skin and 
mucous membrane; no sign of conjunctivitis, the tongue was 
moist. The throat appeared normal. There was a slight tender- 
ness to pressure in the upper part of the epigastrium, but no ab- 
normality could be made out in the abdomen by palpation; in parti- 
cular, no enlargement of the liver. The rest of the pliysicial exa- 
mination revealed no abnormality. 

Course . — Symptoms were rather scanty in the course of his ill- 
ness: There was some nausea, and he vomited from once to 4 times 
a day until the 20th day of illness, and throughout the same period 
he complained of headache. His general condition remained stri- 
kingly good. There were no sensory disturbances throughout his 
illness. There was slight tenderness of the liver, which was not 
enlarged, until the 15th day of illness; the jaundice subsided within 
a week. The bowels moved spontaneously, almost daily, and the 
stools were normal in appearance and consistency. There was no 
sign of hemorrhagic diathesis. Until the 10th day of illness the 
output of urine was extremely scanty: 100 cm 3 , at the most, in 24 
hours. Then the urinary output rose in '6 days to no less than 3 
liters. There were slight oedemata of the face, hands and legs from 
the 9th to the 16th day. The temperature remained normal after 
admission. The pulse was continually regular and strong, about 

60 beats per minute. From the 20th day he felt perfectly well 
again. 

The seriousness of the morbid condition in this case is more dis- 
tinctly evident from the blood urea determinations and from the 
analyses of the urine, the details of which are given in Figs. 1 and 2. 
J7 Acta med. scandinav, VoL CXI, 



238 


r.niK trier. 


The systolic blood pressure was normal: 120 mm Hg on admission, 
then rise lo maximum, ICO mm, on 11) c 9 th day of illness, followed by 
a gradual fall to 115 mm on Hie -Mill day. The diuresis which had 
been very scanty even for a couple of days before admission, did not 
exceed 100 cm 3 till the 0th day. In the following days it rose 
abruptly, reaching in 5 days to a level of 3 liters. This sudden in- 
crease in the diuresis — the French clinicians’ »crise polyuriquen — 
— is a typical feature in the clinical picture of this condition. The 



diuresis then Kept at a hi S h.cvoI until 

of his stay in the hospital ,t was abou to mdil 

urea concentration was 12-1 mg , 0 on n the 16th 

showed no change on the 7th . Ml - 

day it hept at a level of about _o 0 ra = /.. « 55 m « % 

synchronous with the large diuresis - at first P 

in 7 days, later slow to 20 nig % 19 0 n admission 

Fig. 2 illustrates the behavior of the duiremm ^ 

there was proteinuria with a 21 -hour output ahgonc 

ing to 15 »/ M -b-.t then the P"f '"iurcisthcvarin- 

from the 1511, day of illness. Another. nt< = admission it was 
lion Of the specific gromhj of the 2-t-ho ir «« Wor e there 

about 1010 , and it decreased during t J c . frote i„-free; 

was a rise in the diuresis and he ore the u > t he nest 

from the 11 th to the 211 ). day ,t was about 1000 
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twelve days, till the 36th' day, it kept at a level of about 1010. In 
this period we were afraid that the kidneys had suffered considerable 
damage, even though the urea clearance showed 68 %, for the urine 
could be concentrated only to a specific gravity of 1012. During the 
following week, however, the gravity rose distinctly, and shortly 
before the discharge of the patient, on the 44th. day of illness, the 
kidney function had improved a good deal, with a urea clearance of 
81 % and the outcome of the concentration test showing 1017. 



On reexamination 4 months after the onset of illness the Mdnev 

a ? a T ° f ,20% 

pressure was 130 mm, the bLd urea eonc^t 

the urh^altoSrTtoes) 8 ^ d* menti ° ned tliat micr °scopy of 
erythrocytes £££?£%%? ***** of 

were seen in the urinp anr^ n , ’ Later, no erythrocytes 

on the 12th 

no formed elements were found in ft , ° n reexami «ation 
sediment count gave ^ 

normal « 0.5) on the 7th, lit], and mi n ^ excretion ™ s 
"■as no. excretion of bile pigments. ’ ^ ’ D “? s ’ and t,lere 

TlK PlaSma C ° ,0r 3 ° “ day, 5 on the 14th. 
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The hemoglobin percentage remained normal: over 100 tv 
red blood count was 4.19, 4.50 and 4.72 million. The ^hiteblood 
count %vas 7600, 11900 and 9900. The differential count showed ! 
normal distribution without any shift to the left in the first two 
counts; at the discharge there was a moderate lymphocytosis (48 °/) 
The sedimentation rate, on admission, was 9 mm; at discharged 
mm. The Wassermann and Kahn tests were negative. On reexami- 
nation the hemoglobin percentage was 113, the sedimentation rate 
2 mm. 


Treatment — The patient was given a fluid diet (fever diet with 
plenty of fluid); later, a lenient ordinary diet. From the 9th to the 
16th day he rvas given 1—2 liters glucose saline subcutaneously. 


Discussion. 

The lesion of this patient is taken to be acute carbon tetrachlo- 
ride poisoning because he became ill after inhalation of vapors of 
this substance, and because the course of his illness is quite similar 
to the course of other cases of this poisoning described previously. 
It is possible with a fair degree of probability to exclude the diag- 
nosis para-dichlorbenzene poisoning, for the following reasons: 
1) there was no hemorrhagic diathesis; 2) there were no particular 
changes in the cytological composition of the peripheral blood; 3) 
calculation of the possible maximum — and hardly occurring — 
para-dichlorbenzene concentration in the air gives 4.5 mg per liter, 
and tills figure comes near 3 mg per liter, which is the toxicity limit 
of this substance. 

The acute carbon tetrachloride poisoning is a narcotic intoxica- 
tion, which in mild cases often presents no particular features, 
resembling intoxication with chloroform. The clinical features of 
the poisoning are somewhat dependent on whether the substance is 
absorbed by the organism through the lungs or through the intes 
tinal canal. In the latter case the greater part of the substance is 
carried directly to the liver by way of the portal circulation, an 
symptoms of a liver affection will most often be the predoroinan 
features. On inhalation of carbon tetrachloride the clinical feature 
as a rule are less uniform, and the symptoms of a liver lesion are 
eclipsed by kidney symptoms or — to put it more cautious!) 
signs of abnormalities in the composition and excretion o 


urine. 
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In cases of severe poisoning the illness commences with head- 
ache, dizziness, lassitude, fever and symptoms of mucosal irrita- 
tion, involving specially the nose and conjunctivae. This onset is 
followed by the appearance of gastric phenomena: nausea, vomit- 
ing and diarrhea, sometimes in the form of hematemesis and 
melanse. In addition, jaundice appears. During the following days 
the gastric symptoms remain more or less unchanged, while the jaun- 
dice is increasing, and now signs of renal damage make their appear- 
ance: oliguria, sometimes anuria, hypertension, oedema and con- 
vulsions, going on to uremia. In a few cases the poisoning has 
also been associated with tetany. Further, there may be cyanosis, 
oedema of the lungs and hemorrhagic diathesis, early as well as 
late. A couple of times, transitory visual disturbances have been 
described. Pneumonia is the most frequent complication. 

If the poisoning is fatal, the patient usually dies in the second 
week of illness. 

The blood may present the following abnormalities: There is an 
increase in the rest nitrogen content, including the urea nitrogen, in 
the creatinin concentration and in the amount of inorganic phospho- 
rus. The sugar concentration is sometimes increased, sometimes 
lowered; the chlorine and cholesterin contents are either normal or 
lowered. In addition, the fibrinogen content is lowered and the 
guanidin content is increased. As a rule the protein content is 
normal, the alkali reserve normal or lowered, and the plasma color 
moderately increased. In a couple of cases associated with tetany 
the serum calcium concentration was found to be normal. There 
may be a brief transitory polyglobulism (resulting from concentra- 
tion of the blood after repeated vomiting), sometimes followed 

by a hypochromic anemia. Finally, there is a moderate neutrophilic 
cytosis. 

The urine is scanty, with proteinuria, and the number of formed 
elements is either increased but little, or the findings are similar 
to those seen in acute hemorrhagic nephritis. In a few cases the 
urine has been markedly bloody for a couple of days. 

In many of the case histories reported so far, the affection has 
taken a course similar to tl.at of the present case, terminating in 
complete recovery within a couple of weeks or months 
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Table 1. 

Cases of Aente Carbon Tetrachloride Poisoning Reported in the Literature. 


Numbers of cases 

Clinical symptoms of renal damage 

History of alcoholism 

Fatal cases 

Autopsy reports 

Anatomic evidence of renal damage 


Inhalation 


Mouth 

of Fumes 

Total 

42 

105 

147 

G 

33 

39 

4 

11 

15 

21 

20 

' 41 

19 

8 

27 

12 

7 

19 


As mentioned already, the symptoms depend somewhat on 
the way of the poisoning. This is evident from Table 1, which is the 
same as Smetana’s Table 2 with addition of 6 cases. 

Tt is to he pointed out in particular that there are more instances 
of renal damage after inhalation than after ingestion of carbon tet- 
rachloride, and that histological changes in the kidneys have been 
demonstrated in nearly every fatal case of poisoning after inhala- 
tion. The frequency of alcoholism given here — the data on which 
undoubtedly are incomplete — is included in this tabulation be- 
cause several authors state that the resistance to this form of 
poisoning is lowered in particular by alcoholism. For explanation 
of this it has been emphasized especially that alcohol promotes the 
absorption of carbon tetrachloride from the intestinal canal and 
may be the cause of a decreased glycogen content in the already 
damaged liver. 

The pathologic-anatomical changes in the liver in fatal cases of 
acute carbon tetrachloride poisoning are often rather slight; paren- 
chymatous and fatty degeneration, sometimes also stasis and 


necrosis round the bile ducts. 

The kidneys show no distinct changes in the glomeruli (see 
below) but Bowman’s capsule and, especially, the first convoluted 
tubules show so-called degenerative changes in the form of swollen 
vacuolized cells, which may in part he detached from the basal 
cells and form casts that may pluck the lumina completely. In addi 
tion, albuminous masses are seen in the lumina of the tubules. The 
remainder of the tubules and collecting tubes show, as a rule, 
merely slight, degenerative changes. Often the interstitial tissue of 
the cortex is oedematous, and there may be small perivascular 
hemorrhages. No morphological changes in the blood vessels are 
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seen. In. two cases Smetana found some concretions in the tubules 
but he was not able to ascertain their chemical composition. 

Carbon tetrachloride was introduced in the therapy about 20 
years ago as an anthelminthic, and it has since been employed in 
innumerable remedies against intestinal worms, especially in- the 
tropics. At the same time this substance found an increasing em- 
ployment in numerous industrial working processes. Besides, nearly 
every housewife has a bottle of carbon tetrachloride in her cup- 
board for cleaning purposes. Furthermore, it has been used as a 
hairwash, and it is found in most fire extinguishers. This extensive 
employment of the substance was soon followed by numerous in- 
stances of poisoning, which gave rise to a great number of experi- 
mental studies on carbon tetrachloride poisoning. The attention 
was focussed first on the damage to (he liver, especially because many 
of the experiments were carried out on dogs, which do not excrete 
carbon tetrachloride by way of the kidneys (in contrast to rat, 
guineau-pig, monkey and man). In acute moderate poisoning 
the damage to the liver appears in the form of degenerative globular 
changes with necrosis. Signs of regeneration of the liver tissue may 
be seen even as early as 1 — 2 weeks after the poisoning, and no de- 
monstrable permanent injury to the liver results. Repeated acute 
or particularly severe instances of poisoning may give rise to 
cirrhosis with perivascular fibrosis and with sclerosis of the wall 
of the blood vessels. The lesion may terminate in acute yellow 
atrophy of the liver. 

The kidnegs may be the site of degenerative changes quite simi- 
lar to the kidney changes seen in man.' 

In the experimental studies the blood and urine have shown 
quite the same abnormalities as encountered in man. It may be 
added that also the lactic acid content of the blood is increased and 
that the urine may contain considerable amounts of lactic acid in 
the initial stage of the hypoglycemic attacks. 


The Hepatorenal Syndrome. 

This syndrome is nothing new. In 1842, Rokitansky found 
epithelial changes in the kidneys in fatal cases of acute yellow 
atrophy of the liver. He took these kidney changes to plav a role 
m the production of the cerebral phenomena in the terminal stage, 
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rtich he regarded as uremia. Later this syndrome has interested 
especially the French clinicians, in particular after Mathieu and 
at the same time, Weil in 1886 had described the infectious disease 
we now call Weil’s disease, the most important symptoms of which 
are damage to the kidneys, jaundice and enlargement of the spleen 
In the F reach literature this syndrome is still called hepatonepkite! 
This designation is unfortunate though explainable, as the term 
nephrosis was never adopted in France, where »nephrite» is still 
applied to nearly all forms of medical kidney lesions. In France, 
in recent years, an extensive casuistic literature has been published 
on this subject, besides 3 monographs on »Les Hepatonephrites»: 
in 1934 by Pasteur- Valle ry- R a do t (with which I am acquainted 
only through a review), in 1935 by Vague, and in 1937 by Derot & 
Derot-Piquer. These authors are fairly concordant in their defini- 
tion but each employs his own nomenclature. Thus Vague divides 
the acute hepatonephritis into the following 4 syndromes: 1) the 
icteric syndrome, 2) the vasculo-hemorrhagic syndrome, 3) the 
toxic syndrome, 4) the biological syndrome. 

The icteric syndrome requires no explanation. The vasculo- 
hemorrhagic syndrome comprises both early and late forms of 
hemorrhagic diathesis, that is, also cholemic hemorrhages, besides 
stasis and oedema. The toxic syndrome comprises a) nervous sym- 


ptoms as delirium, convulsions, myoclonus, meningism and coma 
with altered type of respiration, most often in the form of Kuss- 
maul respiration, b) intestinal symptoms, especially colicky pain 
and vomiting, c) cardiovascular symptoms as impairment of the 
heart and hypotension. Tire biological syndrome is divided into a) 
the immediate symptoms of damage to the liver and kidneys that 
can be recognized on analysis of the blood and urine, b) changes in 
the internal metabolism with abnormalities in the protein, fat, 
carbohydrate and salt metabolism and in the acid-base balance. 
The typical findings correspond precisely to the features mentione 
under carbon tetrachloride poisoning. It is to be emphasized in 
particular that the acute stage is associated with a small diuresis, 
low specific gravity of the urine and slight urea output, often less 


than 1 g in 24 hours. 

Derot divides the acute hepatonephritis into 1) simple hepa o- 
nephritis, in which hemorrhage and severe cerebral symptoms 
are absent, while it practically always is accompanied by mar 
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azotemia (as in the case history given here), 2) hemorrhagic hepa- 
tonephritis, 3) »forme frustei), and 4) hepatonephritis with hemo- 
lytic meningeal and hydropic symptoms. 

In the recent German literature the hepatorenal syndrome 
in carbon tetrachloride poisoning has been described thoroughly by 
Schiitz without essential new points of view. In contrast to the 
above-mentioned authors, Nonnenbrueh limits the designation 
»hepatorenal syndrome proper)) to the clinical picture encountered 
in chronic liver lesions with pathological changes in the urine and 
the resulting abnormalities in the blood chemistry. He emphasizes 
that it may be difficult to distinguish between the parts played by 
the kidney and by the liver in the production of the chemical 
abnormalities of the blood, and that the kidney lesion often is 
merely functional, without any anatomical changes in the kidney. 
The renal damage undoubtedly results in the increase in the urea, 
xanthoprotein and indican concentrations of the blood, while the 
liver lesion causes an increase in residual nitrogen, f. e., rest nitro- 
gen minus blood urea nitrogen. The increase in residual nitrogen 
is attributed to disturbances in the intermediate nitrogen decompo- 
sition. The frequent present of hypochloremia may usually be 
differentiated from the simple hypochloremic syndrome by the 
faliure of the chlorine excretion to increase after intake of salt. 

Nonnenbrueh sets up a special form of the hepatorenal syndrome 
characterized by oliguria « 1000 cm 3 per 24 hours) with hyposthe- 
nuria without renal insufficiency, with normal or low blood urea 
concentration. This form is not included in the syndrome as defined 
by the other authors. 

Nonnenbrueh emphasizes that as yet we know but very little 
as to how and why this functional kidney disorder is started. He 
often finds the kidney function changing abruptly — for instance, 
to normal kidney function or to uremia. The kidney function is not 
altered by administration of pituitrin or suprarenal cortical hor- 
mone, by artificial fever after injection of sulphur or by administra- 
tion of salt solution. In a few cases of cardiac insufficiency with con- 
gestion of the liver and jaundice, the injections of salyrgan are 
followed by the appearance of uremia — also in cases where earlier 
injections of salyrgan had the wanted diuretic effect 

The recent medics] literature has also brought other examples 
o lie hepatorenal syndrome m liver lesions, hut I am afraid that a 
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great deal lias escaped my attention on account of the marked 
variation of the nomenclature. As an example, mention is to b e 
made of a paper by Thompson, Frazier & Rawdins (1940) on »tli e 
renal lesion in obstructive jaundice.). In their 32 patients they 
often found proteinuria and increased blood urea. In patients who 
veve also suffering from active or inactive chronic nephritis, the 
symptoms were accentuated to scholemic nephrosis.), and only these 
patients showed anatomical changes in the glomeruli. 


Table 2. 


Poisonings in which (he Hepatorenal Syndrome has been observed. 


Phosphorus 

Mercury 

Lead 

Arsenic (salvarsan) 

Goid (sanocrysin) 

Apiol 

Poisonous fungi 

(amanita muscaria and others) 


Cincophen 
Picric acid 

Trinitrotoluene (trotyl) 

Dinitrobenzene 

Resorcin 

Pyrccatechin 

Avcrtin 

Carbon tetrachloride 
Ethane tetrachloride (tetralin) 


As a rule, the hepatorenal syndrome is encountered only in 
cases of severe poisoning — in lead poisoning for instance, only in 
acute poisoning after intake of litharge (lead monoxide). In arsenic 
and gold therapy, however, it has been seen after treatment with 
therapeutic doses; and the same applies to administration of 
cinchophen and after avertin anesthesia. 


Table 3. 

Infectious Diseases and Other Morbid Conditions in which the 

Syndrome has been observed. 


Septicemia, 

streptococcus 

staphylococcus 

pneumococcus 

perfringens 

Typhoid, paratyphoid 


Yellow fever 
Epidemic hepatitis 
Malaria 

Pregnancy toxicosis 
Postoperative 
Traumatic shock 


Hepatorenal 


Leptospirosis, 

1. icteroluemorrhagica 
1. Sejro 
1. canicolaris 

Spiro duct a recurrentis 
Spirocharia pallida? 


Liver lesions, 
hepatitis 
cholelithiasis 
cholangitis 
syphilis 
cirrhosis 
cancer 
stasis 
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In. the diseases mentioned in Table 3, the syndrome is often 
eclipsed by other symptoms in the more severe cases — for instance 
cerebral and meningeal symptoms. In the leptospiroses the fre- 
quency of the syndrome varies. Vague states that it is found in 
50 % of cases of true Weil ’ s diseases, produced by Leptospira 
icterolnemorrliagica, while Bulch claims that it is a rare phenomenon 
in infections with Leptospira canicolaris. Indeed, most of the 
reported cases of infection in man with the latter spirocliseta have 
taken a mild course. 

It is doubtful whether the syndrome occurs in syphilis without 
syphilis of the liver; presumably most instances of hepatorenal 
syndrome in syphilis are produced by salvarsan. 

All severe cases of yellow fever are accompanied by. a typical 
acute hepatorenal syndrome. 

The term »pregnancy toxicosis* means here — in concordance 
with the usual nomenclature — the morbid condition occurring in 
the 3rd — 5th months of pregnancy, also called pernicious hypere- 
mesis. The postoperative hepatorenal syndrome is most frequent 
after extensive intrap eritoneal operations; presumably it is often 
mistaken for the simple hypochloremic syndrome that is accom- 
panied by hypotonia. 

In the World War of 1914 — 18, the syndrome was often seen 
in traumatic shock. Later, in 1935, it was described again by 
Husfelt & Bjering, illustrated with two case histories, two severe 
fractures of the pelvis. The clinical picture and course of the syn- 
drome (both cases terminated fatally) were quite in keeping with 
the description given here, except that nothing is said about jaun- 
dice, and no details are given concerning the liver findings. Pre- 
sumably there were no macroscopic changes in the liver. Six fatal 
cases have been described in detail by Bywaters and collaborators 
and by Mayon-White & Solandt (1941). All six patients had suffer- 
ed severe and extensive muscular injuries without fractures, being 
crushed for some length of time beneath collapsed buildings. They 
were treated energetically with blood and plasma transfusion, one of 
.them also by early amputation of the crushed extremity. In spite of • 
this treatment they all presented a gradually increasing azotemia 
and anuria. Jaundice was absent in these patients, too. Autopsy 
revealed only slight changes in the liver, namely: stasis and oedema 
The kidney changes were quite like those described above. In one 
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of tiie cases the lesion was complicated by thrombophlebitis of the 
injured leg and by pyemia with abscesses in the kidneys but £ 
course of the lesion was quite like that of the non-infected 

Tn chronic liver lesions , as mentioned before, the syndrome is 
of a particular character, and presumably a good many clinicians 
will not agree with Nonnenbruch in designating every diuresis under 
1000 cm 3 as oliguria. 

In a recent review of the hypochloremic or extrarenal increase 
m rest nitrogen, Kaijser has incorporated especially the surgical 
forms of the hepatorenal syndrome into the hypochloremic syn- 
drome. In my opinion, however, this is not justified because, as 
mentioned above, hypochloremia is no constant finding in the 
hepatorenal syndrome. 


Nature of the Renal Damage and its Place in the Systematic Classi- 
fication of Medical Kidney Lesions. 

The hepatorenal syndrome furnishes an interesting contribu- 
tion to the modern theory about nephritis and nephrosis being two 
forms of one kidney lesion, as after this theory the glomerular 
damage is the primary phenomenon in the pathogenesis of nephro- 
sis, while the tubular changes are secondary and chiefly due to 
injury to the cells of the tubules, produced by substances that are 
reabsorbed from the glomerular filtrate. 

After the prevailing nosography, the non-ascending medical 
kidney lesions are divided into glomerular nephritis and nephro- 
sis. Typical features of the best known form of the nephroses, the 
genuine lipoid nephrosis, are: the presence of marked proteinuria, 
oliguria, hypoproteinemia, and oedema, together with the absence 
of hypertension, hypertrophy of the heart and terminal uremia. 
Transitional forms between nephritis and nephrosis nephritis 
with an admixture of nephrosis — are not infrequent, however, 
and the differential diagnosis may be difficult. As a rule, the 
appearance of hypertension or hematuria sooner or lateT in the 
course of a given case will be the decisive criterion of nephritis. 

In most cases of nephrosis the glomeruli show no histologies 
abnormality in sections stained after the methods usually employe 
But with the Mallory technique employed Bell for connective tissue 
staining the glomeruli show invariably some abnormalities in t le 
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form of an increase in the number of endothelial cells and in the size 
of these cells, together with an irregular thickening of the basal 
membrane. 

In about half of the reported case histories of carbon tetrachlo- 
ride poisoning with renal damage, the injury to the kidney paren- 
chyma has resembled the picture of an acute nephritis with hema- 
turia, cylindruria and hypertension, although hypertension may be 
absent. In the rest of the cases the kidney lesion has resembled the 
picture of a nephrosis, meeting all the criteria or accompanied by 
hypertension. Presumably the marked decrease in the functional 
capacity of the kidney in the acute stage can be explained simply 
as resulting from a complete plugging of the proximal tubules as 
seen in fatal cases. But it is difficult later in the course of the 
lesion to explain the lowered kidney function as anything other 
than a glomerular phenomenon. Finally, I think, it would seem 
unreasonable to assume that the same noxious substance might 
produce two different kidney lesions. 

In somewhat older text-books, as well as in the more recent ones 
on diseases of the kidney, mercury poisoning is given as an acute 
or necrotizing nephrosis. In severe mercury poisoning, however, 
the kidney lesion is not the only outstanding feature; this form of 
poisoning is a typical example of the »nephrotic» form of the acute 
hepatorenal syndrome. This designation ought to replace the term 
»necrotizing nephrosis», which is an unfortunate term also because 
necrosis in the kidneys is seen only in mercury poisoning, not in 
other forms of poisoning. Necrosis may likewise be absent from the 
kidneys in many forms of septicemia. 


Conclusions. 

The hepatorenal syndrome may appear in severe poisoning, 
in severe infections, in all forms of liver lesions and in extensive 
deterioration of tissue. Hie syndrome is characterized by simul- 
taneous affection of the liver and kidneys, presenting jaundice, 
oliguria and azotemia. It may be accompanied by vomiting 
diarrhea, hemorrhagic diathesis and cerebral and meningeal 
phenomena, which may make their appearance before the mani- 
festation of azotemia. As a rule, this syndrome is distinguished 
from the hypochloremic syndrome by being accompanied by 
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changes* ^ ‘“ ion is of type nv® tul* r 

changes. The biochemical changes are variable, but hypochloremia 

and decreased alkali reserve are rather frequent findings. 

The pathogenesis is still obscure. 

The treatment is chiefly symptomatic and it is most effective 
when it is practicable to counterbalance the severe abnormalities 
in the. blood chemistry. 


Summary. 

■ Report is given of a case of acute poisoning with carbon tetra- 
chloride through inhalation. The clinical picture’ of the case was 
dominated by dyspepsia, vomiting, jaundice, hypertension and 
oliguria, which was suddenly replaced by polyuria (Figs. 1 and 2). 
The urine contained only a few formed elements. The kidney 
function improved gradually and was normal again 4 months later. 

The clinical aspects of carbon tetrachloride poisoning are 
discussed. 

The case history cited here is a typical example of the acute 
hepatorenal syndrome (French authors: hepatonephrite). This 
syndrome has been emphasized especially by French authors as a 
pathogenetically nosographic unity. It may arise during the course 
of severe poisoning with widely different substances (Table 2), in 
severe infections and in other morbid conditions and diseases of 
the liver (Table 3). 

The nomenclature for this syndrome is still subject to consi- 
derable variability. Thus in text-books on kidney lesions it is 
called acute or necrotizing nephrosis. Other authors incorporate 
this condition into the hypochloremic syndrome. 

The more precise details concerning the hepatorenal syndrome 
are still obscure. The treatment is symptomatic. 
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The concept mechanical impedance. 

As the concepts of acoustics and especially electroacoustics usu- 
ally are unfamiliar to medical readers the following short explana- 
tion is perhaps not unnecessary. 

Assume a very light rigid disk in contact with some part of the thorax. 
If this disk is acted upon by a vibrational force of sinusoidal form the 
movements of the disk will be determined by the force on one hand and on 
the other hand by the nature of the tissues under the disk. In general the 
disk will perform sinusoidal movements with the same frequency as the 
acting force. Tire movements will be characterized by a certain velocity and 
a certain phase lag between acting force and movement (fig. 1). Obviously 
the movements will be directly proportional to the force and inversely 
proportional to something which might be called the unwillingness of the 
thorax tissues to follow the command of the force. This unwillingness is 
made up by their inertia, by the stiffness of the ribs and by the viscosity 
of the semifluid tissue components which prevents them from yielding to 
Hie force. 

The unwillingness can take the form of »non obeyance» or of »delajed 
obeyanceo or of both. The unwillingness is termed mechanical impedance. 
It is expressed by two numerals: the first, called the absolute value an 
indicating the degree of non obeyance determines the velocity of the move- 
ment; the second, called the phase angle and indicating the degree of de a) 
of obeyance determines the phase lag between force and movement. 

The absolute value of mechanical impedance is expressed in a uni 
»mechanical ohm» which will be defined below. The phase angle is usua J 
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expressed in degrees, l c being 1/360 of a whole vibrational cycle. The 
phase angle is usually between -f 90 and — 90 degrees. It' lien it is nega- 
tive the movements are in advance of the force. The mechanical ohm is 
defined by the following: If a force of 1 dyne is opposed by a resistance 
such that a continous movement with a velocity of 1 cm/sec. results, the 
magnitude of the resistance is 1 mechanical ohm. Thus if a vibrational 
forre of 1000 dynes acts upon a body showing a mechanical impedance of 200 
mechanical ohms and 0 phase angle (200 |0), the body will perform vibra- 
tions where the maximal velocity will be 1000/200 = 5 cm/sec. and the 
maximum of velocity will coincide with the maximum of acting force. If the 



phase angle of the impedance had for instance been -f 90 degrees, the ma- 
xima of velocity had occured a quarter of a period after the maxima of 
force. This would be the case with a pure mass. As the numerical example 
shows the mechanical ohm is a rather small unit. 1000 dynes is only a little 
more than 1 gram force and an unwillingness to move which allows a 
velocity of 5 cm/sec. to so small a force cannot be very serious. 


The importance of mechanical impedance for the 
function of the stethoscope. 

Even if x-ray diagnostics play an increasing part, the use of ; 
stethoscope still is indicated in the large majority of all cases. Then 
can be no doubt however that the stethoscope is a very unsatisfnc 
tory instrument. Many of the sounds with diagnostical importanc. 
are heard m the stethoscope at a loudness so near to the thresliolc 
o hearing that considerable uncertainty results. In view of tin 
extreme sensitivity of the ear this should not be necessary. Tltc i! 
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plenty of cnerp in the vibrations of the thorax and the question 
on } is to conduct an appreciable part to the ear. This is not done 
vilh the conventional stethoscope. The reason is, that the mechani- 
cal impedance of the ears and stethoscope is very much smaller 
than that of the thorax wall. In acoustics as well as in electrics the 
maximum of energy transfer from one system to a second will he 
obtained when the impedances of the two systems as seen from the 
points of contact are of the same order of magnitude. 1 For the 
simple case of a galvanic cell coupled to a resistance this reduces to the 
well known relation external = internal resistance. For a case life 
the ears and stethoscope which function as external resistance to the 
thorax wall the mechanical impedance has to be matched to that of 
the thorax in the whole frequency region where good energy trans- 
mission is wanted. Obviously this must be much more difficult than 
the simple matching of an external resistance in the case of a galva- 
nic cell. The first and undispensible condition is, however, that the 
mechanical impedance of the thorax wall is actually known. This 
lias hitherto not been the case. The present investigation was under- 
taken in order to obtain information on this point. 


Measuring the mechanical impedance of the thorax wall. 

The method for measuring mechanical impedance is a deve- 
lopment from the one previously used in conjunction with the 
authors work on bone conduction (1938). The core of the method is a 
vibrator with measurable phase and amplitude (fig. 2). On a long 
rigid thinwalled brass tube B two coils D and R are fixed, dipping 
in each its own radial magnetic field from a twin pot electromagnet 
M, energized from the field windings F. On one side the brass tube 
extends for some centimeters through the lid L and ends m an 
interchangeable knob K. The tube with coils is suspended by two 
stars of steel wire Wso that it is free to vibrate. When one coil is ted 

with alternating current the system vibrates and in the other coi an 
alternating electromotive force is induced, the magnitude of v uc i 
is at each instant directly proportional to the velocity of the vi ra 
ti on. The coils are much longer than the air gap in the pot magn 

i The absolute magnitudes shall be identical and the phase angles of the same 
magnitude but with opposite signs. 
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and the suspension so rigid that at all occurring pressures against 
the knob the number of turns in the field and herewith the 
sensitivity of the instrument is constant. 

The induced alternating voltage is measured by compensation 
against a voltage derived, via phase and amplitude controls, from a 
resistance in senes with the driving coil. As the current through 
his at every instance is proportional to the driving force the 
compensating voltage indicates the phase and amplitude of the 
ions m relation to the driving force. This is true as ] on r» ns 
the mass of l he field magnet is so large that it docs not perform 
apprecrabJe vibrations. In the present case, the mass was G 

no TnTsir* mcL with dmvu to 30 cycics >**■ ^ v * 1 

Asng. d Shows, compensation is effected with n, n f 

“ mi a t r ! , cctivc ami,lificr ^ « 
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standing ellipse is seen when compensation is incomplete The 
ellipse degenerates into a straight line at balance. The use of! 
cathode ray tube as balance indicator is preferable to an acoustic 

device since the latter is sensitive to stray sounds from the vibratina 
thorax. 0 

The principle of measurement is very similar to the one previously 
used by the author. Amplitude (A) and phase (<p) of the vibrator 
are measured, the knob being: 

1) free 

2) restrained by the thorax 

3) restrained by a mass of known magnitude, M. 

The values obtained are labelled A F , <p F ; A T , <p T and A M , 
resp. 

From these measurements it is easy to calculate the mechanical 
impedance of the thorax as seen from the knob with the aid of 
methods used in alternating current theory, which can not however 
be explained here. 


If the driving force is P and the complex mechanical impedance of the 
free vibrator system Zp, of the thorax driving point Z? and of the mass 
Z M the following relations hold good 

P 

= Zp 

P 

At — 


Am — 


where the A:s are vectors. 
From this one easily gets 

Zj- 


Zp + Zf 

p 

Zf + ZfA 


Am 

. rr m 

At 


- Ay 


Af — a m 

The second fraction is constructed graphically and the final value obtained 

by a few calculations on the slide rule. 

Fig. 4 shows how a set of actual measurements is treated. M was 

gram and the frequency 203 c. p. s. 

Ap = 68.6 

A-j- — 35.5 

Ajvj — 10.5 

are laid out with their phases from a common origin and t]l ® tlpS f 
in the manner shown. This gives jA F — -A T j = 51 units and | f m i 


1 112 ° 
) 158° 
1120 ° 



TBE "'-edakce of the T „ onix . 2 

r 58,0 units res P- a nd the angle a — — 2 s 0 «; ,, 

“ sensc 01 ro “ i “ n in *’•« JW,t 5S 

y ‘ "~ Am| SiVi " e °' Sra - lhis is ™aUplM by Iho ratio N „ 0 . 2% 

snd the absolute value of 7 „ 9 t -u r (■^■T j 

~ 1.62. 10 5 . The result 4.2 . IGMsThe nbsoh 1 T™ y = 2 * ‘ 128 • 203 = 
the mechanical driving point impedance of then’ 0 ln ^dwnical ohms of 
Tlie phase angle becomes 90 + m.. „ , lorax at lliis frequency. 

t — 9?t + a = + 23°.5. 



^ ^ was sus 

“Porpendicularfyaf^n against se!ccted Points Iaiol> 

-Ptaot *«, the 8kin the «,c k b ^ 

y nnich depending 
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Large knob, 35 mm g 


Table I. 
Distribution of measured points. 


Male 

Female 

Male 

Female 

right rnamilla of A 

» * « » 

region of absolute 
cardiac dullness of A: 
during max. insp. 
during max. exsp. 
Interscapular space of C 

right mamma 

* » 

» * 

right mamilla of A 

» » » » 
on the sternum of A at C 4 

* * » » h * * 

right mamma 

» » 


Frequencies used (cycles per second): 38, 53, 71, 101, 160, 203, 300, 428, 580, 

800, 1160 


upon the pressure, but with increasing force of application the in- 
fluence of pressure rapidly diminished and at firm but in no way 
unpleasant pressure the influence was very slight. The force 
actually used was about % kg but of course dependent upon the 
diameter of the knob, being less with the smaller knob. As this is 
exactly what would be the case with a stethoscope no attempt at 
standardizing the pressure was made. 

Most of the measurements were made on the thorax of A, o> 
30 years, height 1.86 m., weight 78 kg. Some were made on the 
mamma of B, $, 21 years, height 1.67 m., weight 61 kg, nullipara. 
A few values were taken on the back of a second male subject, C, 
the knob being placed in the interscapular space. The distribu- 
tion of the measurements is given by table I. The frequency inter- 
val 38 — 1160 c. p. s. was covered in steps of about % octave. 

Table II. 


Mean mechanical driving point impedance of human thorax (in mechanical Q I ■ 


Frequency interval 

Knob 35 nun G 

Knob 25 mm 6 

38—71 

101—203 

300—580 

800—1100 

30.000 1 + 15° 

60.000 1+10° 

• 70.000 1 + 25° 

30,000 1 + 30° 

20.000 1 + 50! 

60.000 [+JE 

60.000 | + 5° 

20.000 \± 0° 
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The values obtained were transferred to logarithmic polar co- 
ordinates, values referring to the same knob and a frequency inter- 
val of 1 octave being pooled. Fig. 5 serves as an example. Dots 
refer to subj. A, circles to B. The centers of the distributions 
were determined by sight. The values, shown in table II give a 
rough mean of the mechanical impedances that will be encountered 
by a stethoscope fitted with a bell or a knob of practical dimen-, 
sions. A detailed analysis of the values would be without practical 
importance, as the same stethoscope eventually will be used on a 
variety of points and chests. 

The implications of the values are best seen by considering that 
the mechanical impedance of the two ears in the frequency, interval 
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100 1000 cycles per second is about 25 — 75 mechanical ohms as 
compared with 20000—70000 in the case of the thorax. Thus, the 
matching is very poor and one would expect only about 1 °/ 00 of 
the available energy, to be transferred by a stethoscope of conven- 
tional design. 


Summary. 

The importance of matching the driving point mechanical im- 
pedance of the stethoscope to that of the thorax is stressed. A 
method for measuring the impedance of the thorax is described and 
results of measurements are given. They show that the matching 
between a conventional stethoscope and the thorax is very poor 
indeed, giving a very low ratio of energy transfer. 

The experiments were supported by a grant from »Svenska Sall- 
skapet for Medicinsk Forskning» to which I want to express my 
gratitude. 
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Polyneuritis After Treatment with Sulfonamide 

Preparations. 

By 

EGON BRUUN and KNUD HERMANN. 

(Submitted for publication March 7tli, 1942.) 


Sulfanilamide and its derivates applied both to animals and 
Man may give rise to toxic symptoms varying between slight and 
transitory manifestations (nausea, vomiting and diarrhea, head- 
ache, cyanosis and exanthema) and severer conditions (hepatitis, 
hemolytic anemia, sulfo- and methemoglobinuria, anuria), and 
finally, though rarely, to leukopenia which may entail agranulo- 
cytosis. 

Besides causing these purely medicinal toxic symptoms, the 
sulfonamides have proved to possess neurotoxic properties also, 
and since the appearance of the preparations, a good many reports 
have been published of cases of peripheral mononeuritis and poly- 
neuritis arisen after chemotherapy, particularly after treatment 
with uliron. Even though the neurotoxic complications never had 
a lethal issue — whence they cannot be classed with the catastrophal 
sequels — they do prolong the morbid condition so much that 
they must absolutely he termed serious complications. 

In a recently published paper, Bieter, Beaton, Shaffer, Seery 
Sc Orr (1) study the effect of sulfanilamide and its derivates on the 
nervous system of chicks. The substances examined by them are 
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sulfanilamide, snlfapyridine, sulfathiazol, sulfamethylthiazol sulfa- 
myl dimethyl-sulfanilamide, and sulfaphenylthiazol AH ih c , 
preparations in the dosage applied (from 0.3 to 1.0 g per k<* body 
weight) were able to cause neurotoxic symptoms, the intensity o’f 
which increased after the above quoted succession. Whereas nerve 
lesions, which were always superficial, were produced exceptionally 
only by the first named 3 preparations, the last named 3 prepara- 
tions showed an increasing propenseness to cause lesions both in 
the peripheral nerves and in the central nervous system of chicks. 
It is true that the results of experiments on chicks cannot be 
applied directly to Man (chicks are, for example, not so prone to 
be affected toxically as are mammals; Nelson (28) thus found a 
less toxic effect on rabbits than on chicks)' but, according to the 
literature reports, the neurotoxic properties of the different sulfa- 
nilamide preparations manifesting themselves in Man apparently 
correspond to what must be anticipated after Bieter and co-wor- 
kers’ chick experiments, i. e. the least toxic effects are produced by 
the first named 3 preparations, and gradually increasing lesions 
both of peripheral nerves and of the central nervous system are 
produced by the last named 3 preparations. 

Other animal experiments with regard to the neurotoxic effect 
of the sulfonamides were carried out by Long & Bliss (25) who 
found that large doses of sulfanilamide applied to mice may give 
rise to bilateral vestibular dysfunction and spastic paralysis. Hage- 
mann (15) is reported to have come to similar results, and Custer 
and co-workers (7) have shown that large doses of sulfanilamide 
applied to dogs may cause peripheral and central neurotoxic symp- 
toms with loss of reflexes, spastic paralysis, ataxia, and blindness. 
Engelhardt & Hiillstrung (11) and Hiillstrung & Krause (19) with 
large doses of uliron were able to produce similar symptoms in 

pigeons, and Rosenthal (36), in fowls. 

The literature treating of the neurotoxic effect of sulfanilamides 
on Man particularly comprises unilateral peroneus neuritis [Brim 
Pedersen & Dalsgaard-Nielsen (3), Gelbjerg-Hansen & Krabbe (14), 
Stiimpke (34), Waugh (39), and others] but also other penphera 
nerves, nay, even cranial nerves, e. g. the optic nerve [Buc) (o)b 
the facial nerve [Bruun & Hermann (4)], may be attache , an 
pharyngeal paresis is reported by van Yalkenburg & ' von ein 
Borne (36). 
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Further, some eases of polyneuritis are recorded after treat- 
ment with sulfonamides, almost always after treatment with uliron, 
and that is one of the reasons why the uliron therapy gradually has 
been abandoned. These previously reported cases of polyneuritis 
after chemotherapy are recorded in Scheme I, which comprises 
39 cases, 31 of which occurred after treatment with uliron. Among 
the remaining 8 are 4 cases due to sulfamethylthiazol, one case was 
observed after sulfatliiazol, one, after sulfanilamide, one, after 
sulfanilamide -f sulfapyridine, and one case, after sulfapyridine -f 
sulfamethylthiazol. 

From the Scheme it is evident that, in 6 out of 39 patients, 
there is a question of real overdosage; one patient was treated with 
»many tablets », and in another case nothing is known about the 
dosage. In the remaining 31 patients, the dosage was within the 
»permissible», i. e. amounting to 50 g or less. 

Moreover, the Scheme shows that the lower extremities were 
involved in 38 out of 39 cases, the lower extremities (= L. E.) 
alone being involved in 19 cases. Only in one case were the upper 
extremities (= U. E.) alone involved. 

Finally, Scheme I shows that, as regards the duration of the 
polyneuritides, several or, perhaps, many months must be reckoned 
with. Anything reliable about the duration of the disease cannot 
be said except that it has persisted longer than the time of observa- 
tion which, in several cases, amounted to from 4 to 6 months. 

The authors’ own cases. 

Our material comprises 16 cases of polyneuritis observed after 
administration of sulfanilamide preparations; one of the cases, 
which was observed after treatment with uliron, was published 
before [Hermann (17)], whereas the others, all of which were 
observed within the last twelvemonth, occurred after some other 
sulfonamide treatment. This shows that toxic polyneuritis after 
chemotherapy is not very rare, and that other preparations than 
uliron may be the causal factors. Brown & Herrell (2), in a work 
to which we had no access, are reported to have described two 
cases of peripheral neuritis after treatment with sulfamethyl- 
thiazol, and Jessen (21) has described 3 such cases (cf. Scheme I). 
However, apart from these cases the litteralurc available for us does 
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Lembe (23) I cJ 20 years Uliron 21 g Gonorrhea L. E. 

Lembe (23) II c? 36 years Uliron about 15 g Gonorrhea L. E. > 2 % weeks 

Lembe (23) III £ 31 years Uliron 24 g Gonorrhea L. E. 

Lembe (23) IV 25 years Uliron 12.5 g Gonorrhea L. E. 
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Scheme 
The authors’ 


Pat. <; 
No. " 

ex and age I 

’reparation and dosage 

0 

Indication p 

nset of nerve sym-j 

toms during or n/ter 
treatment 

1 

$ 22 years S 

mlfamethyltliiazol 60 g A 

tene vulgaris d 

uring 

2 

28 years 

sulfamethylthiazol 40 g I 
•f dagenan-sodium 12 
;m 3 intravenously 

’neumonia a 

bout 2 weeks after 

3 

$ 65 years 

Sulfamethylthiazol 35 g 
-(- sulfathiazol 25 g 

Pyuria. Pneu- a 
noma? 

bout 1 week after 

• 4 

2 18 years 

Sulfanilamide 7.2 g 

Faucial angina 

luring 

5 

q 23 years 

Sulfamethylthiazol 66 g 

Pneumonia 

2 weeks after 

6 

J 27 rears 

Sulfamethylthiazol 36 g 

Sepsis? 

about 3 weeks after 

7 

q 31 years 

Sulfamethylthiazol 32 g 

Otitis med. 
supp.ac.sin. 

about 1 week after 

S 

o 2S years 

Sulfamethylthiazol 32 g 

Pyuria 

about 1 week after 

9 

10 

o 26 years 

£ GO years 

Sulfamethylthiazol 42 g 

Pyelitis 

during 

Sulfamethylthiazol 64 g 

Pneumonia 

1 week after 



, 



1 week after 

ll 1 

ois years 

Uliron 120 g 

Fluor vag. 

12 

$ 61 year; 

Sulfamethylthiazol 50 

Pneumonia 

during 

13 

9 35 year: 

Sulfathiazol 37 g 

Phlebitis 

about 3 weeks after 

14 

9 61 year 

s Sulfamethylthiazol 

Pneumonia 

about 1 week after 



42.5 g 


immediately after 
getting up 

. aboutjbjiaysjhf^ 

15 

. 1G 

9 23 year 

14 year 

s Sulfapyridine 10 g 

s Sulfathiazol 25 g 

Parame- 

metritis 

Otitis med. ac 


A This case was published before [Hermann (H).> 
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II. 


own cases. 


Site of attack 

Antecedent 

paresthesias 

Tenderness of 
nerves and 
muscles 

Spinal fluid 

Duration of 
illness 

V. IS. 4- L. IS. 

nil 

nil 


> -1 mouths 

U. IS. + L. IS. 

nil 

nil 


> t months 

V. IS. 4- L. IS. 

JL 

nil 

1,3, 0. 12 

> 1 months 

r. is. + L. is. 


nil 

3 3. 0 . 10 

> 2 months 

L. IS. 

nil 

nil 


> 2 mouths 

I.. IS. 

nil 

nil 


> i‘> weeks 

I.. IS. 

nil 

nil 


> 1 month 

L. IS. 

4- 

nil 


> ('> weeks 

U. IS. 4- L. IS. 

nil 

nil 


> -1 months 

U. IS. 4- I.. IS. 


No tenderness of 
nerves; 4 . of 
muscles 


> 7 months 

U. IS. 4 - l>. IS. 

nil 



nil 

1/3.0 — 1. <1 

10 months 

U. IS. + L. E. 

U. IS. 4 - L. IS. 

nil 

nil 

nil 

No tenderness 
of nerves; 4 - of 
muscles 


> 5 

(.» weeks 

U. IS. 4- I.. IS. 

nil 

nil 


> 7 months 

Iii. 4" L« E* 

nil 

nil 

0/3. 0 , Id 

>21 months 

L. IS. 

nil 

nil 


> <> months 
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not contain any report of toxic polyneuritis after sulfa*,,.,., 
tlliazol, and quite exceptionally only alter treatment will, ,"| lc 

deriVat6S (SU,fi ‘ nitoidc ' •>**#*« and 


Our 16 cases of polyneuritis after treatment with sulfonamides 
are recorded in. Scheme IL They are 9 women and 7 men, aged 
from 14 to 65 years. In order to avoid recording 16 fairly homo- 
nymic histories of disease, we have reported certain anamnestic 
and clinical data, which we think will he sufficient to cast Ji^ht 
on every single case. A detailed description is required' only with 
regard to a few isolated points, e. g. the reflexes. 


The reflexes. 

In one case (pat. No. 8) all the reflexes could be elicited, and 
they were of normal type. 

The reflexes of the upper extremities were normal in 13 cases; 
in 2 patients (No. 4 and 14) the deep reflexes were abolished, 
being weakened in another patient (No. 12). 

The patellar reflexes were normal in 11 cases, being abolished 
in 3 cases (No. 3, 4 and 12), different in 2 cases (No. 7 and 10), 
weakened in 1 case (No. 13). 

The Achilles tendon reflexes were normal in 1 case (No. 8), 
being faint, almost abolished in 1 case, abolished in 12 cases (No. 1, 
3, 4, 5, 9, 10, 11, 12, 13, 14, 15, 16), different in 3 cases (No. 2, 
6, 7). 

Cutaneous reflexes: The abdominal reflexes were normal in 
12 cases, a single abdominal reflex being weakened in 2 cases 
(No. 1 and 14), total abolishment of abdominal reflexes being 
found in 2 patients (No. 4 and 11). The plantar reflexes were nor- 
mal in 12 cases, being faint in 1 patient (No. 9), and abolished in 

5 patients (No. 3, 5, 8, 9, 14). ^ . 

Autonomous spinal reflexes: In 14 patients the Banns a 

reflex was negative on both sides. Two patients (No. 4 an 
apparently presented bilateral Babinski, which we interpretc 
pseudo-Babinski, and ascribed to a disturbance of the balance 
between agonists and antagonists (paresis of the plantar ec 10 
of the feet and toes but not of the dorsal flection). The spi 
fluid of one of these patients was examined and found to be perfec. \ 
normal (see Scheme III). 
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Sensibility. 

The tactile sensibility was perfectly normal in 13 cases. In 
l.case was found liypeslhesia-algesia of feet and crura, in 1 case, 
liypestliesia-algcsia of both hands up to a little above the waists 
and of both feet up to the middle of crura, and in 1 case, dysesthesia 
of the entire right hand. 

Thus all the cases presented manifestations of motorial poly- 
neuritis, the sensitive deficiency symptoms receding into the 
background and never occurring alone. 

The spinal jluid. 

The spinal fluid of those 4 patients who w-ere submitted to lum- 
bar puncture showed normal conditions, a fact which, parallelled 
with the other information, supports our idea of the cases being 
of toxic, and not of infectious, origin. 

Discussion. 

As was mentioned before, the majority of the cases of poly- 
neuritis after chemotherapy recorded in the literature have occurred 
after treatment with uliron, even though any preparation what- 
ever of the sulfanilamide group may give rise to toxic polyneuritis. 
The distribution in our material is as follows: 

In 9 cases polyneuritis occurred after use of sulfamethylthiazol 
alone; 

in 2 cases, after use of sulfamethylthiazol -f another chemo- 
therapeutic; 

in 2 cases, after use of sulfathiazol; 

in 1 case, after use of sulfanilamide; 

in 1 case, after use of sulfapyridine; 

in 1 case, after use of uliron. 

Our small material thus substantiates what must be anticipated 

after Bieter and co-workers’ experiments, namely, that the neuro- 
toxic symptoms — since the use of uliron was given up —will 
appear particularly after treatment with sulfamethylthiazol, and 
exceptionally only after administration of sulfanilamide, sulfa- 
pyridine and sulfathiazol. 

JO — Acla mcd. scandinav. Vol CXI. 
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Etiology. 

There is scarcely any doubt as to the sulfonamides actually 
being responsible for the occurrence of the toxic polyneuritis t! 
those cases m which chemotherapy was instituted on account of 
gonorrhea, it might indeed be thought that there was a Question 
of gonorrheal, and not of toxic, neuritis, a possibility which has 
been ventilated by many authors. However, gonorrheal neuritis 
is very rare, its clinical picture being rather different from that 
of toxic polyneuritis, whence the different authors deem it warrant- 
able to assert that there has been a question of toxic polyneuritidcs. 
Even though our material need not prompt us to reflect on the 
differential diagnosis of gonorrheal neuritis, there might yet, in 
some of our cases, be a question of infectious polyneuritis. This 
is very improbable, however. In the first place, the polyneuritidcs 
occurred in immediate relation to chemotherapy; in the second 
place, they presented the typical clinical picture of toxic poly- 
neuritis with distal, symmetric pareses and normal spinal fluid, 
and in the third place, the possibility of infection may in many 
cases be directly excluded, since infectious polyneuritis certainly 
is unknown after affections such as acne vulgaris and fluor vagi- 
nalis (patients 1 and 11). . 


Pathogenesis. 

Thus, according to the preceding it may be considered to be 
highly probable that the cases described by us are due to the 
chemotherapy. However, in proportion to the excessive use of 
chemotherapy, the toxic symptoms occurring in sequel to it are 
so rare that one is induced to reflect on the eventual existence of 
predisposing or inductive factors which may play a role for their 
appearance, van Valkenburg & von dem Borne (36) thus opine 
that Bj-insufficiency should be a predisposing factor, although 
they fail to substantiate this assertion. Marshall, Emerson & 
Cutting (21) presume that there are three factors which. play a 
decisive part for the appearance and intensity of the toxic sym- 
ptoms, i. e. 1) the patient’s susceptibility; 2) the dosage per Kg 
.body weight, and 3) the efficiency of the kidneys of excreting the 
substance. Leroy (24) finally thinks that polyneuritis often mani- 
fests itself after, or is induced by, extraordinary physical strain. 

B ^insufficiency: It was impossible to obtain complete ie 
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anamneses from all our patients, but none of them presented 
clinical signs of B r insufficiency, and the replies to our inquiries, 
about the diet did not afford any clue with regard to deficiency 
of B substance in their diet. Hiillstrung & Krause (19, 20) carried 
out experiments on uliron-treated pigeons which received food 
with an admixture of Bj-substance, but the results of those expoii- 
ments were not convincing, and Freusberg (13) does not deem it 
warrantable to attribute the appearance of polyneuritis to latent 
Bi-deficiency, drawing attention for example to the unreliable 
therapeutic effect of B-substance. Later, Engelhardt & Hull- 
strung (11) caused uliron-treated pigeons to move in a revolving 
drum; half of the birds at the same time received B-substance, 
whereas the others received common food without addition .of 
B vitamin. On termination of the experiment (which lasted 15 
days) all the pigeons treated with B vitamin could fly, while the 
others were unable to do so. Engelhard! & Hiillstrung admit 
that these experiments merely show that vitamin B x may protect 
against pareses, and not that lack of vitamin is the cause of the 
toxic polyneuritides. 

The dosage: The dosage certainly plays a part for the appear- 
ance of toxic polyneuritis, but a striking fact is that, in the great 
majority of the cases, it has been moderate, namely, amounting 
to from 30 to 36 g or, in several cases, less. This holds both for 
the previously reported cases and for our own material. Only in 
isolated cases, c. g. Ornstcen & Furst’s (29) patient and our own 
case No. 13, was there a question of real overdosage. Our material 
moreover comprises patients who have received 66 g, 64 g and 
60 g of sulfamethylthiazol, respectively, which must be said to 
be near the upper limit of the »permissible», though, subsequently, 
much smaller doses all of which within the generally reported 
dosage. That means to say that toxic polyneuritides not infre- 
quently do occur after administration of »therapeutic» doses, nay, 
our patient No. 4, a previously healthy 18 year old girl, even re- 
ceived a very small dose, 7.2 g of sulfanilamide, which generally 
has but little toxic effect. Thus the capricious occurrence of poly- 
neuritis cannot be explained satisfactorily by oVerdosage alone. 
With regard to dosage Engelhardt & Birkenmaier(9)intheir experi- 
ments (see later) declare that the dose is so small »that there can- 
not be a question of overdosage». 
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Moreover, if the dosage did play a decisive role, a certain corre- 
lation between its magnitude and the gravity of the polyneuritis 
must be anticipated. That does not hold at all, however. The 
patient just mentioned who had received 7.2 g of sulfanilamide 
presented one of the most serious polyneuritides in the whole 
material of patients. 


Scheme III. 



T c 1 nmo TTT are recorded the numbers of cases after the 
In Scheme 111 are itcuiu^u T are included 

dosage applied. Of the 39 cases out the te age 

36, 3 cases bang oirntted, bee “ ^ evid ent that 39 out o! 

was not available. From the Sell fat 

51 patients, i. c. 76 per cent, have received been overdosed. Thus 

12 patients only, 1. e. 24 per cen , J that the magnitude 

the examples quoted seem to prov de, a«y t & ^ o( the 

of the dosage alone cannot be the factor 

occurrence of the jvjlyncuriiis. ^ ^ ldr j„ c: ys to excrete 

The renal /unction. Tire off J a part as etio- 

the substance certainly may e 1 g fte rld ,, that those 

logical factor, though it is far ir0 fram rera! insufficiency- 
patients who incur toxic symp 0 ” s we observed in yoonS. 

Nearly all the cases of uliron polj nc< . WeA Miron treatment 

previously healthy individuals who d ^ rather affected 

on account of subacute «°" on '^ . , s sIl0 uld be afflicted with 
to assume that those young f ”, f materi al were 12 prevl- 
more or less severe renal disorders- specially reported 

ously perfectly healthy individuals who we 
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never to have presented signs of kidney disease. The remaining 
4 (No 3, 10, 12, 14) were aged persons, 3 of whom with normal 
renal function, whereas one (No. 3), who suffered from prostata 
hypertrophy, had been submitted to suprapubic cystotomy with 
a view to subsequent prostatectomy. His blood urea was normal 
(18 mg %), and clearance showed 64 % of the normal, which 
must be considered to be the lower limit of normal variation. 
Nor was in any of those 16 patients found a sure reduction of the 
renal function. Hence, it is scarcely conceivable that reduced 
renal function should be the common cause of the occurrence of 
the toxic symptoms. 

Increased, functional claims. On the other hand, the last named 
possibility, namely, that the polyncuritides should become mani- 
fest- after extraordinary physical strain, seems probable to us. 
The case of polyneuritis reported by Leroy (24) occurred after 
the termination of uliron treatment when the patient took an 
unusually long walk. Tietze (35) reports the case of a soldier 
who, likewise after the termination of uliron treatment, incurred 
polyneuritis immediately after a march past. Engelhardt & Birken- 
maier (9) caused uliron-treated pigeons to move in a revolving 
drum during the treatment, whereas control pigeons receiving 
uliron at the same time were left 'quiet in ordinary cages. All 
the working pigeons incurred pareses, although the uliron doses 
were small, while the control pigeons failed to incur such. Later, 
Engelhardt & Datz (10) carried out a series of similar experiments, 
in which the pigeons were not placed into the revolving drum 
till the uliron treatment was terminated. Also in this series of 
experiments the working pigeons incurred pareses, while the' 
controls remained intact. Engelhardt & Datz apply this observa- 
tion to human beings and emphasize that uliron anyhow ought 
not to be administered to ambulant patients but that the patients 
if possible ought to be confined to bed until the uliron may be 
assumed to be excreted, i. e. about 10 days after termination of 
the cure. However, on the ground of Hiillstrung’s studies and 
in order to explain the fact that some patients incur polyneuritis 
during their confinement to bed, Engelhardt & Datz think that 
it is not the work itself which causes the polyneuritis but the 
increased consumption of B x necessitated by the work. The 
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occurrence of polyneuritis in bedridden patients is PV «io- , , 

the fact tIiat such patients just are confined to bed because of 
some complication or other, which is often attended with high 
fever, and such a condition also entails increased Bj consumption 

On reviewing, the clinical picture of toxic polyneuritis it he’ 
comes evident that crura and feet are affected in the overwhelming 
majority of the cases, which may support the assumption that 
the nerves exposed to the greatest functional demands are the 
easiest to be injured. Less frequently, and always less severely 
injured are, besides the nerves of the lower extremities, those of 
the upper extremities, the right hand alone sometimes being 
affected [Leroy (24), Hofmann (12)], sometimes the right hand 
at first and the left hand afterwards [Wigton & Johnson’s (40) 
case IV, our case 14]. 

In all our 16 patients the lower extremities were affected, 
these alone being affected in 5 cases, and both lower and upper 
extremities, in 11 cases. However, in all these cases the paresis 
of the feet was more pronounced than that of the hands, for as 
a rule the feet showed far advanced paresis (often complete para- 
lysis), whereas, with regard to the hands, there was mostly a 
question of moderate enfeeblement of the grasp of the hand, 
lacking opposition of the thumb, etc. 

Also the previously reported cases of toxic polyneuritis pre- 
ferably presented affections of the lower extremities (cf. Scheme I), . 
whereas the upper extremities were affected more slightly or not 
at all. There is only one case on record in the literature in which 
the upper extremities alone were affected [Brun-Pedersen & Dals- 
gaard-Nielsen (2)]. Maybe that patient’s occupation was of a 
kind requiring particularly great effort of his hands. 1 

Thus there is much that indicates that those parts of the body 
which are particularly exposed to strain are the most liable to 
be attacked by toxic neuritis. Another fact pointing in this 
direction is that the majority of the patients have incurred their 


i In this connection another form of toxic neuritis suggests itself, na^y, 
lead polyneuritis, the only toxic polyneuritis preferably at ac 1 g „ en 

extremities. This may possibly be explained by persons working {s 

being individuals who perform quite stereotype, almost convu . t j, e 

with their hands (painters holding their brushes, tjpograp i _ ^ acauire 

letters and squeezing them into the letter-case), whence they, p P > 
their neuritides preferably in the upper extremities. 
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polyneuritides some time after discontinuation of the medication; 
Schaelchter (33) mentions' an average latency of from 12 to 14 
days, whereas Hiillstrung & Krause (19) speak of a regular »in- 

cubation time» of about 20 days. 

We have not been able to demonstrate such a uniform period 
of latency. In 4 of our cases the neuritis developed during medica- 
tion, in 12 cases, from 1 to 3 weeks after discontinuation of the 
medication. All these 12 patients incurred their polyneuritides 
after having left their beds, i. e. at a time when great mechanical 
exertion was required of their lower extremities. One of the 4 
patients who incurred polyneuritis during treatment was treated 
ambulantly. Thus only 3 of the 16 patients incurred polyneuritis 
during their confinement to bed. 

In this connection the anamnesis of one of our patients (No! 14) 
is very illustrative. 

K. L., $ aged Gl years, admitted to the neurological department, of 
the Kommunehospital, Copenhagen. Previously healthy. Pneumonia in 
1940. In June 1941, again pneumonia, treated with snlfamethyllhiazol, 
42.5 g altogether in the course of 1 week. One week after suspension of 
the treatment, while the patient still kept her bed, she became aware, of 
atony of both thumbs, particularly the right thumb. There were neither 
paresthesias nor pains. She was allowed to get up 2 — 3 days later. At 
that time she did not observe anything special but, after having been up 
for a couple of days, she was unable to lift her feet from the floor. She 
experienced neither pains nor paresthesias in her lower extremities. The 
pareses of the fingers gradually improved but the feet persisted paretic, 
whence she was admitted to the nenrological department on the 29th 
December 1941. From August to October 1941 she had received massage 
treatment of the lower extremities, but without effect. Subsequently she 
was submitted to a series of Bi-injections which were likewise unsuccessful. 

As regards the Bi-content of the patient’s diet it seems to have been 
sufficient, for she has received from 250 to 300 B r units a day. 

This instance seems to indicate clearly that the extremities 
which are exposed to tlie greatest functional requirements (the 
right upper extremity during confinement to bed, and the lower 
extremities when the patient is out of bed) are the easiest to be 
affected. 

„ Besides strain there may be other inductive factors that play 
a role. Thus we have had the opportunity of treating a 53 year 
o d sicknurse who, in July 1941, incurred a panaris on her right 
thumb. She was treated with warm compresses and sulfanilamide, 
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altogether 40 tablets = 12 g. About a fortnight later she'i„ 
curred paresthesias m the median region of her right hand typical 
median neuritis developing in the course of a couple of 1„ 
Another patient, a 22 year old woman, in 1931 had got some cats 
on the volar side of her left twist. Subsequently the strength 
Of her left hand decreased and the small muscles of the hand 
atrophied. In July 1941 the patient was hospitalised with highly 
febrile pelvic peritonitis and was treated with 20 g of sulfamethyl- 
thiazol altogether. On the day after termination of the cure she 
incurred paresthesias in the 2 ulnar fingers of the left hand, and 


the neurological examination performed 3 days later disclosed 
typical nlnaris neuritis. It must be assumed that, in these 2 cases, 
there lias been a question of toxic mononeuritis which has localised 
itself preferably in previously affected or injured nerve regions, 
probably because the antecedent lesions have rendered the respec- 
tive nerves particularly responsive to the action of chemothm- 
peu lies. 1 

Thus the result derived from these reflections on the patho- 
genesis of the sulfanilamide polyneuritis is: It cannot he excluded 
that patients with deficit of B x substance are particularly sensi- 
tive to chemotherapy, but this does not hold for our material of 
patients. Nor can renal insufficiency have played a part for the 
occurrence of the neuritides in our patients. Overdosage alone 
cannot either he the decisive causative factor. On the other hand, 
ve arc of opinion that great functional requirements or antecedent 
lesions of flic respective nerves may play a role for the occurrence 
of the symptoms. 


Special Symptoms. 


From Scheme II it is evident that, in some cases, the pareses, 
were preceded by paresthesias, as a rule of but few days’ duration, 
in other cases they had a sudden onset without prodromes, 
one of our cases (No. 10) there was moderate tenderness of the 
crural musculature on both sides. Nerve tenderness was no 
observed in any case! In several of the published cases 1T 
polyneuritis was associated with muscular tenderness (Freus 


1 These cases together with some other cases of toxr c 
be published in Nordisk Medicin [Bruun & Hermann (4)J, P* 
toxic neuritis there being discussed specially. 
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berg, Halberg, Hofmann, Lembe, Leroy, Ornsteen & Furst, 
Stiimpke), nay, Burger even called his case polyneuromyositis on 
account of excessive muscle tenderness with edematous swelling 
of the crural skin. Tenderness to pressure of the affected nerves 
seems to be of rare occurrence. We have not met with it, whereas 
Lembe and Burger have observed such cases. 

The duration 0 } the disease. 

One of the reasons why we desired to report these cases is the 
immoderate prolongation of the patients’ disablement due to 
these polyneuritides. As is evident from Scheme II we have been 
able to follow up only one patient (No. II) until he was able to 
resume his work. Owing to his polyneuritis this patient was dis- 
abled for 10 months. At any rate it may be said that toxic poly- 
neuritis is a complication protracting for months and months. 
In the 15 other cases the duration of the illness is noted as amount- 
ing to more than so many months, because we had to terminate 
the observation on the patients’ discharge, before they were able 
to resume their work. In a few cases (No. 2, 9, 10, 12) we had 
the opportunity of submitting the patients to re-examination 4, 
4, 7, and 5 months, respectively, after the inception of the poly- 
neuritis, and they were, as yet, all unable to work. The patient 
No. 15 after a small dose (10 g) of sulfapyridine had incurred a 
polyneuritis which had persisted for more than 2 years. Her sym- 
ptoms commenced immediately after the medication and had 
persisted essentially unchanged since then. Two years after the 
inception of the polyneuritis she was admitted to the neurological 
department of the Kommunehospital, Copenhagen, because of 
difficulties of gait. There was found typical polyneuritis of peri- 
pheral toxic type with reflex changes, atrophies, and atony. 

Chief physician Knud H. Krabbe, M. D., told us that he con- 
sidered it to be highly probable that this case had occurred as a 
sequel to chemotherapy; nor do we, on parallelling it with the 
other cases, find it astonishing that toxic polyneuritis despite 
the small dose may run so protracted a course. 

Prophylaxis. 

Partly on the ground of the present work, and partly on the 
ground of Bieter & co-workers’ experimental investigations, we 
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caution against the use of sulfamethylthiazol and uliron as well 
as against indiscriminate administration of the remaining sulfa- 
nilamide preparations. We are of opinion that, in affections such 
as acne vulgaris, fluor vaginalis and pyuria, sulfonamides ought 
only to be resorted to as an ultinwm vefugium. Having at our 
disposal, for example in case of coliuria, other therapeutics which 
are effective in the overwhelming majority of the cases, it would 
seem to us to be something of a doctor’s mistake to resort at 
once to sulfonamides, and particularly to select one of the most 
toxic preparations. 

Patients, for instance alcoholists and diabetics, who empiric- 
ally are very liable to incur neuritides, ought only to be sub- 
mitted to chemotherapy in case of cogent indication. In conse- 
quence of Engelhardt & Birkemaier’s experiments we advise 
administering to such patients plenty of B-vitamin together 
with the chemotherapy. 

Also to patients with advanced renal insufficiency chemo- 
therapy ought to be applied only from sheer necessity. 

The patients must be confined to bed till the sulfanilamide 
preparation may be assumed to have been excreted. 

Patients who have had nerve lesions before must be watched 
very carefully during and after administration of chemotherapy. 


Treatment 

If .a patient incurs premonitory paresthesias, all chemo- 
therapy must be suspended at once, and he must be confined to 
bed for some time (10 days at the least), before he is permitted 
to expose himself to the strain of getting up. Moreover, he must 
be given vitamin B x . 

The treatment of an existing toxic polyneuritis must for . he 
present be physiotherapy combined with liberal doses of vita 
min B x . 


Summary. 

The authors report 16 cases of polyneuritis which has occurred 
in sequel to treatment with sulfanilamide preparations. « ' 
rnethylthiazol undoubtedly is responsible for \ 1 of the cases. 
Physical strain seems to play a role as Inductive ac o 
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the toxic. polyneuritides, and previously injured nerves seem to 
be affected more readily than previously sound nerves. 

The authors caution against the use of uliron and sulfamethyl- 
tliiazol preparations as well as against indiscriminate administra- 
tion of chemotherapy. 

In conclusion \ve desire to express our thanks to those colleagues 
who have assisted us in collection of the material. 
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Shettles, Delfs & Heilman (1) have shown that mothers o{ new- 
born infants have higher prothrombin concentrations than the 
children, but they dot not state whether the concentrations, in the 
mothers exceed those in non-pregnant women. Thordarson (2, 3) 
and Dam, Larsen & Plum (4) have shown that the prothrombin 
concentration in pregnant women are higher than in normal non- 
pregnant women. According to Thordarson, an increase of pro- 
thrombin begins with the third month of gravidity. Javert & 
Marci (5) have recently found approximately normal values at the 
end of pregnancy. They report that 14 per cent, of the women 
examined at parturition had less than 70 per cent, of normal concen- 
trations, and they maintain that such cases indicate treatment 
with vitamin K. Thordarson has examined comparatively few 
patients only, in immediate connection with child birth. 

The following paper presents a larger material of prothrombin 
examinations of women at parturition. A study has been made of 
the hyperprothrombinemia in relation to the age of the mother, 
the number of pregnancy, complications, loss of blood during the 
delivery, and the weight of the child. Thordarson’s method, which 
was elaborated in this institute, has been applied without modifi 
cations. The values found are directly comparable v'ith those 
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published by Tliordarson. They were computed in relation to 
plasma tested against standard plasma. The 253 women examined 
constitute a random sample of patients in the Lying-in Hospital for 
Jutland, Aarhus. 

The figures given for loss of blood (Table II) are largely esti- 
mated ones. Only when the hemorrhage was larger than some 400 
nil was the blood collected in a graduated cylinder. It is difficult to 
measure the hemorrhage at a delivery, since the patient will lose 
some blood before a collection is possible. Addition of liquor amnii 
and urine may compromise the result, and hemorrhage from ruptu- 
res or episiotomy represents another difficulty. In order to check 
the precision of the estimates other measurements of the loss of 
blood were carried out in the case of a number of patients. 

All collection of blood and liquid containing blood was made in a beaker. 
Tampons and sheets were washed with several litres of distilled water, and 
the rinse-water was mixed with the blood. Clotted blood was filtrated and 
the clots dissolved in concentratated sulphuric acid. The filtrated blood 
and the dissolved clots were analyzed for iron bv ashing of suitable samples 
with concentrated sulphuric acid and concentrated nitric acid, and applying 
Wong’s method (G). The loss of blood was computed from the measured 
quantity of iron rind the patient’s hemoglobin percentage at the delivery. 
(100 g hemoglobin contains 335 mg iron). The hemoglobin percentage was 
measured by the Sicca-metliod (13.S g hemoglobin = 100 per cent.). The 
results of these measurements are given in Table I, and show a fair agree- 
ment between estimates and computed values, though usually the estimates 
of small hemorrhages are too high. 


Table I. 
Loss of blood. 


Estimated ml. 

Computed ml. 

Estimated ml. 

Computed ml. 

200 

2G2 

GOO 

4-17 

000 

1080 

150 

21 

200 

100 

400 

291 

100 

155 

200 - 

G4 

300 

150 

700 

152 

50 

5S7 

800 

100 

500 

781 

24 

614 

100 

71 

300 

197 

2oo 

5-1 

SI 

200 

23 

— : I 
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Table II . 1 
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Table II (continued). 
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650 
839 
841 

845 

846 
851 
855 
857 
860 

863 

864 

865 
867 
870 
874 
870 
877 

553 

554 
886 
88 8 

889 

890 

894 

895 
890 

897 

898 

899 

912 

913 | 

917 

918 
929 

931 

932 

933 
03S 162 

939 19.) 

940 


28 2 
31 1 
22 1 
31 2 
1 
5 

25 1 
31 1 
20 1 
35 2 
23 1 
20 1 
25 2 
20 2 
19 2 
62 23 1 
57 35 a 
49 23 1 


2 155 >3 



JO 
> 3100 
I 3400 
i 3400 
i 3100 
' 3700 
2800 
2500 
3700 
3300 
3900 
1600 
3200 
2800 
2800 
3300 
3200 
3500 
3400 


24 1 
20 2 
32 2 
30 2 
22 1 

17 1 
29 1 
21 1 
19 1 
29 2 

18 1 
28 2 


■ 2 

2 
2 
1 
1 
2 
1 
1 
1 
1 
2 

321 5 


>3 E 




>3 E 
3 


450 4700 
700 2400 
300 3500 
100 3300 
100 3500 
200 3600 
300 3800 
200 3200 
300 3200 
100 3300 
200 3200 
•200 3400 
100 3600 
100 2900 
300 3800 
100 2700 
200 2900 
' 400 3700 
| 800 3500 
! 200 4000 
100 3700 
400 3700 
100 2400 
100 3700 
200 3900 
300 3900 
100 3700 
1000 2600 
100 3600 
300 3100 
100 3600 
200 3400 
'400 3100 
200 3000 
100 3100 
100 3800 
1000 4100 
200 2600 
100 3400 
100 3000 
100 4000 • 
'300 2800 
200 3200 . 
100 3400 
600 4300 ' 
200 3000 
200 3500 
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Table II (continued). 



953 
961 
. 965 

966 

967 

969 

970 
131S 
1319 
1322 
1490 i 
1519 ! 
1527 

1529 

1530 
1564 j 
1567 | 
1570! 

1579 1 

1580 
1587 

1589 

1590 
1593 

1595 

1596 

1597 
159S 

1603 

1604 

1605 
1742 
1753 
1755 

1758 

1759 
1767 
1769 
1771 


IS M ' 2 

to 1473 
t0 1478 
10 1479 
10 
10 
to 

10 1487 
10 1488 
10 1780 
10 1786 
10 1788 
t0 1791 
i0 1792 
O 1794 
0 1S72 
0 1875 
0 1876 


200 3900 
900 3200 
100 1100 
200 3100 
100 2900 
100 2000 
200 3200 
200 3100 
200 3500 
000 


00 41 0D 
00 4400 
500 
1200 
600 1 3400 


|> 3EF 400 4000 


200 3500 
500 4300 
100 3700 
200 3300 
500 4000 
100 2600 
100 2100 
200 3000 
100 3300 
100 3300 
100 4100 
100 4200 
200 4200 
500 3200 
300 3700 
400 1300 
300 2800 


The complete material is presented in Table II. It comprises -a 
women, in whom the prothrombin concentration was determine 
at parturition. A frequency distribution of the values foun is 
shown in Table III. 
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Table III. 


Prothrombin per cent, 
at parturition. 

No. of 
women. 

60— 99 

4 

100—139 

42 

140—179 

118 

180—219 

54 

220—259 

25 

2G0— 299 

10 

Total 

253 

Mean prothrombin per cent . . 173 

Standard deviation 

42 

Standard error of the mean . . 2.C 

Highest value: 293 %; 

lowest 

value: 

85 % 


For comparison it should be noted that by examinations of 47 
non-pregnant, normal women Thordarson found a mean concen- 
tration of 101 ± 1 per cent., and a standard deviation of 8 per cent., 
the values ranging from 85 to 116 per cent. 

The distribution shown in Table III is markedly right-skewed, 
and the dispersion is strikingly larger than that of normal, non- 
pregnant women. Very few of the parturients had normal con- 
centrations, and no case of hypoprotlirombinemia was found. 
The high prothrombin concentrations undoubtedly explain the high 
velocity of blood coagulation at the end of pregnancy, found by 
several investigators, cf. Kuhnel(7). 


Table IV 1 


Period 


Prothrombin 
per cent 
mean 

Standard 
" deviation 

Standard 
error of the 
mean 

1/3 —31/3 

36 

170 

31 

5.2 

1/4 —31/5- 

47 

. 172 

42 

6.2 

5/0 —26/6 

54 

173 

39 

5.3 

27/8 —16/9 

37 

17S 

38 

6.2 

16/9 —17/10 

41 

. 181 

.43 

6 7 

14/11—16/12 

38 

164 

29 

, 4.7 


centration = 161 %. 

20 Ada med. scandlnao. Vol. CXI. 
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ferM“l!™T thr0 ’ 1Sh the P ™ d 

bcr 1941. In Tabic IV mean concentrations have been computed 
lor six sub-periods. ^ cec 

It appears from this Tabic (IV). that the means increase thro,, »h 
.the summer and decline to lowest value in November-December. 
Thordarson examined 25 women at parturition, and found a mean 
concentration of 153 per cent. The majority of these examinations 
were carried out during the months December-January, and this 
may account for his having found a somewhat lower mean con- 
centration, than we did. At present, however, the apparent seasonal 
variation in the prothrombin concentration at parturition cannot 
be regarded as established. The difference between the mean values 
in Table IV is not statistically significant. 


Table V. 


Prothrombin per cent 

Age of mother (year) 

15—19 

20—24 

25—29 


35—39 




Go — 09 

1 

3 





1 

100 — 139 

4 

14 

11 

9 

4 



42 

140 179 

IS 

45 

35 

10 

10 


118 

180 219 

5 

22 . 

14 

11 



2 

54 

220 — 259 

4 

9 

7 

3 

2 



25 

200 299 


0 

3 

1 



_ 

10 

Total 

32 

99 

70 

34 

16 

2 

253 


109 

175 

175 

173 

160 

200 

173 

Standard deviation .... 

37 

40 

40 

43 

36 

— 

42 

Standard error of the 

mean - 

7 

5 

5 

7 

o 

■ 

3 


Table V shows that the average prothrombin concentrations are 
of the same order of magnitude in different age-groups. 

A classification according to the number of parturition s ionvs 
no significant differences in mean prothrombin concentrations, c . 

Table VL . . .. 

That nephropathy, the most frequent complication m e 

period of pregnancy, plays no part either, appears from a e > 
which comprises 27 cases of nephropathia gravidarum (pa 1 
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Table. VI. 


Prothrombin 


Parity 


Total 

per cent. 

1 

2 

3 and higher 

GO— 99 

3 


1 

•4 ' 

100—139 

23 

9 

10 

42 

140—179 

73 

34 

11 

118 

180—219 

29 

19 

6 

54 

220—259 

15 

5 

5 

25 

260—299 

9 

i 

— 

10 

Total 

152 

68 

33 

253 

Mean 

175 

174 

165 

173 

Standard deviation 
Standard error of 

44 

33 

45 . 

42 

the mean 

4 

4 

8 

3 


with albuminuria ^ 1 per mille, or patients with less albuminuria, 
buth with hypertension). 

The only patient in the material suffering from eclampsia (No. 
367) had normal increase of prothrombin. 

There is nothing to indicate that relatively low prothrombin con- 
centrations are related to large hemorrhages in connection with 


Table VII. 

2? Cases of Nephropathy 


Prothrombin 
per cent 

SO— 99 
100—119 
120—139 
140—159 
100—179 


No. of Cases 


Prothrombin 
per cent 

180—199 

200—219 

220—239 

240—259 


No. of Cases 


3 

3 

2 

2 



Mean 


Standard deviation ” ” ^ ^ 173 per cent 

Stand ard error of the mean ■' * * 

5 » A 
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parturition. In view of tlie lack of precision in the estimates for 
hemorrhage, two groups only have been compared, viz. patients 
who lost som 100 ml of blood, and patients with a hemorrhage af 
about GOO ml or more, cf. Table VIII. This comparison does not 
include patients who were delivered in profound narcosis because of 
cpisiotomy or episiotomy in connection with forceps-delivery. 
Patients suffering large ruptures, necessitating more than three 
sutures, were also omitted. 


Table VIII. 


Prolliroinbin per cent 

Hemorrhage 

Hemorrhage 

100 ml G 

00 ml and large 

| 

. 

2 


1 

2 ' 


17 

2 


22 

7 


17 

G 


13 

i ^ 


4 

2 


5 

1 


1 

3 


2 



• 


Total 

82 

29 


1G8 

1G9 

43 

Standard deviation 

Standard error of the metm^ _ 

34 

4 

8 


concentration of the t th0 prothrombin concentra- 

Thus the inquiry " as sh j$ considerably higher than the 
tion of the Mood at partun n yhe mean concen- 

value found in normal non-pregna considerable dispersion, 

tration was 173 per cent, but thcr ^ Septem bcr and 

The mean values for paticn s e patients examined m 

October were slightly >'-8 lier lo« concentrations avere found 
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Table IX. 



1.. 


■Weight of child (g) 



Total 

Prothrombin per cent 


g 

m 

H 

SB 

40— 

4300 

4400— 

GO— 99 



_ 

_ 

3 

1 




100—139 

1 

3 

2 

7 

17 

7 

3 

2 


140—179 


1 

9 

26 

.4-1 

22 

14 

2 

118 

180—219 

2 


2 

15 

14 

17 

3 



54 

220—259 



3 

_ 

/ 

G 

2 

7 

* 

25 

2G0 — 293 


1 

1 

1 

4 

2 

1 

— 

10 

Total 

3 

G 

17 

5G 

SS 

51 

28 

4 

253 

Mean 

173 

1C, 7 

m 

1S1 


174 

184 

140 

173 

Standard deviation 
Standard error of the 


■ 

1 

41 

38 

33 

43 

B 

42 

mean 

— 

B 

10 

f, 

4 

0 

8 

H 

■a 


suffered a remarkably large loss of blood at the parturition, while 
several patients with relatively low concentrations had very small 
hemorrhages. The prothrombin content of the blood cannot be a 
decisive factor for the atonic hemorrhage. When the prothrombin 
concentrations are not below the values found in normal non-preg- 
nant women, there is no indication for treatment with vitamin K 
out of consideration to the mother. Whether relatively low pro- 
thrombin values may play a role in the development of hemorrhagic 
diathesis in the infant remains to be studied. No association could 
be established between the prothrombin concentration and the 

mother’s age, primi- or multiparity, nephropathy or the child’s 
weight. ‘ • 


Summary. 

The prothrombin concentrations in blood at parturition were 
determmed m 253 women. The mean concentration was found 
173 ± 2.6 per cent., and the standard deviation was 42 per cent 

® rant grou r * “ ■— 

variation withm the year. The material contains no evidence to 
support the assumption that the prothrombin concentration is nf 
importance rvith re gfirt to „,e ,„s 5 of Mood Z 
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No association could.be established between the prothrombin 
concentration and the mother’s age, the number of the birth, nephro- 
patlna gravidarum or the weight of the child. 
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Experiments with the Transfer of infectious 
Mononucleosis to Monkeys (macacus rhesus) — 
with Negative Results. 

By 

JENS BANG. 

(Submitted for publication February 20th, 1912). 


The problem of the etiology of infectious mononucleosis has not 
yet been solved. The characteristic blood picture and the specific 
serological test leave no doubt of its constituting a nosologic entity. 
What we do know is that it behaves at any rate as an acute infect- 
ious disease, and that undoubtedly it leaves permanent immunity. 
As regards its contagiosity we know that this in any case cannot 
be great, as it is seldom possible to demonstrate any connection 
between two cases. 

Attempts at finding a specific causative agent have not been 
lacking; it would, however, be beyond the scope of this article to 
go into the various hypotheses and the discussion, which is still 
going on, of the etiological problem. Several microbes have in turn 
been held responsible, but it applies to the accounts published of 
positive results of culture that other writers have not been able to 
repeat the experiments, and that the opinions based upon them 
cannot be maintained. 

Vn J he inVcst -igaU°ns have been supported financially by P. Carl Petersen’s 
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Nyfeldt claims to have cultivated a microbe from the blood ni 
patents suffering from infectious mononucleosis, belonging to the 
sterella-group, and after injection into rabbits producing an affec- 
tion similar to infectious mononucleosis; but numerous others have 
not succeeded in repeating these experiments. In the Bleudams- 
hospital Stig Thomsen, besides a considerable number of attempts 
at cultivating a specific microbe from blood and spinal fluid — all 
vith negative results, has carried out a series of experiments with 
inoculation of the disease on rabbits by means of blood and emulsi- 
ons of lymph-glands from patients with infectious mononucleosis; 
these experiments were all negative. 

The failure to prove a bacterial etiology has bred a natural 
tendency to regard infectious mononucleosis as a virus disease, a 
conception which finds support in other facts, e. g. the neurotropy 
of the disease and the immunity it leaves. It therefore seemed rea- 
sonable to investigate this etiologic hypothesis by trying if it were 
possible to transfer the disease to the mammal that might before- 
hand be expected to possess the greatest chance of contracting it, 
namely the monkey, a task which I undertook at the instigation 
of the physician-in-chief of the hospital. 

Attempts to infect monkeys with infectious mononucleosis 
have been made twice earlier, in Bruxelles by L. van den Berghe & . 
P. Liessens, in Stockholm by Per J. "Wising. 

The paper of van den Berghe & Liessens suffers from the defect 
that it does not appear to me to be proved that the patient supply- 
ing the material used for the animal experiments had infectious 
mononucleosis at all. He was a boy of 4 presenting the picture of 
angina, swollen cervical lymph-glands and fever, the blood contain- 
ing 15,000 leukocytes: 16 % monocytes and 22 % lymphocytes (i. e. 
a total of 38 % mononuclear cells). On the following day 18,000 
leukocytes were counted, 8 % of these being monocytes and 21 % 
lymphocytes (a total of 29 % mononuclear cells), on the 3r 
day a similar picture was encountered. No Bunnell test vas 

carried out. , f 

The blood picture described is by no means typical ot.mJe - 
tious mononucleosis, if anything it rather seems to disprove is 
diagnosis. The total number of mononuclear cells is much sma 
than one would expect, and as regards the cell count it does m e 
show a slight increase in the number of »monocytes» one day, 
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no distinction, is made between monocytes and the typical infect- 
ious mononucleosis cells.- 

From the patient 4 cm 3 oxaIated blood is taken and injected into 
a rhesus monkey. 24 days later the monkey shows leukopenia, 
namely 3,000 leukocytes as against 15,000 before the experiment, 
and at the same time the monocytes increase from 2 or 3 % to 
21 %. On the following days between 6 and 10 % monocytes are 
found; the leukocyte count soon returns to normal. 

At the height of monocytosis blood is taken and, after bacterial 
filtration, injected intramuscularly into another monkey, which 
reacts in a similar way, though with more moderate hcematological 
changes; the same thing happens after passage into a third monkey. 

In the animals no adenitis or fever was demonstrated. In one of 
them the Bunnell test was made, but the titer found is below the 
bottom limit of specificity, and absorption tests are lacking. 

The writers believe to have shown that the agent causing infect- 
ious mononucleosis is a filtrable virus, a conception, however, which 
they cannot claim to have proved by these experiments. It is 
admitted that »somc thing seems to have happened# to the monkeys 
— the nature of which is difficult to decide; but that the animals 
should have had infectious mononucleosis is neither proved" nor 
probable. Add to this that, as mentioned above, it seems justified 
to doubt that the patient, from whom the material for the experi- 
ments was taken, had infectious mononucleosis at all. 

Of considerably greater interest are the experiments carried out 
by Wising. 

From 3 cases, which, judging by the clinical description, were ty- 
pical of infectious mononucleosis, an enlarged cervical gland was 
removed. Microscopy and cultivation showed no presence of bac- 
teria. An emulsion prepared from this gland was injected intracere- 
brally and subcutaneously into 3 monkeys, 2 cercopithcci. and 1 
macacus rhesus. In the latter no take occurred, while the 2 
cercopithecus monkeys in the course of 38 and S days respectively 
showed universal enlargement of the lymphglands. and a rise in 
the percentage of mononuclears in the blood, which changes could 
be reproduced in other monkeys (macacus rhesus) by intracerebral 
and subcutaneous inoculation of an emulsion prepared from 
lymph-glands from the first monkeys. 
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During one of the experiments an assistant operator oriole 
finger with a knife which had just been used for dividing an extirpated 
lymph-gland. After 7 days lymphangitis of the arm developed and 
some days later fever and enlargement of the regional glands in 
both axillfe and groins, and simultaneously the blood showed a 
rise m the percentage of mononuclears, and the Bunnell test revealed 
a temporary increase in titer, maximally 1: 256. 

, The objections that may be raised to the experiments are:. 


1) It is not sufficiently clear whether the monkeys have been 
examined more than once before the experiments, so that one does 
not see the normal variations in the white cell count through some 
time. 


2) While the percentage of mononuclear cells shows a rise during 
the experiments, this — apart from a single case — does not hold 
good in any noteworthy degree as regards the total number of mono- 
nuclears, which most often does not change much, sometimes even 
decreases. 

3) No more differentiated cell count was made to show whether 
it is only the lymphocyte count that rises, or to what extent abnor- 
mal mononuclear cells occur of the type' characteristic of infectious 
mononucleosis in man. 

4) Bunnell’s test was not made on the monkeys. 


As regards the disease of the assistant operator, the blood 
changes do seem to indicate infectious mononucleosis, though 
they are not particularly typical. No leukocytosis is present, and 
at the same time as the percentage of mononuclear cells is high, the 
total number of leukocytes remains relatively low, so that the total 
count of mononuclear cells is not very considerably elevated at 
any time, at most to 5000. ' The hetero-agglutinin-titer rising to 
1: 256 speaks, however, strongly in favour of infectious mononucleo- 
sis. Absorption tests have not been carried out, which might have 

been of additional diagnostic value. . 

Even if it seems probable that the assistant operator has had 
infectious mononucleosis, the question remains to be answered ve 
ther there exists any causal connection between the disease an 
injury he incurred during the experiment, or whether it is a case o 
mere coincidence. 
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The author’s experiments. 

The problems presenting themselves were: 

1) is it possible from patients with infectious mononucleosis to 
transfer to monkeys a disease similar to human infectious mono- 
nucleosis? 

2) which are our criteria for deciding the presence of an experi- 
mental infectious mononucleosis in the monkey? 

3) what is the nature of the pathogenetic agent? 

4 ) which materials from the patients can be used, and which 
methods of inoculation are effective? 


Which are the materials and methods of inoculation at 

our disposal? 

The following table contains a survey of the experiments carried 
out, the materials used, and the methods of infecting the animals 
tried out. 

Table 1. 


A 

supposedly contagious materials from 
patient 

B 

methods of inoculation 

1) water used for gargling and passed 
through filter 

inoculation in the rhinopharynx 

2) blood, luemolyzed and passed 
through filter 

intravenous and intramuscular injec- 
tion 

3) blood to which was added heparinc 

intramuscular injection 

4) emulsion prepared from lympli- 
gland 

subcutaneous, intramuscular, jnlra- 
testicular and intracerebral injection 

5) lymph-gland 

grafted into the pectoralis muscle 

6) rhinitic and sinusitic discharge 

inoculation in the rhinopharynx 

7) emulsion of tonsil 

oral administration 
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A) Concerning materials. - 


The patients (numbering. 7) were all typical cases of infectious 
mononucleosis with positive Bunnell test. In all cases the material 
has been taken at an early stage - during the fever, and the majo- 
iity of the patients were fairly severely affected. 


_ rc ^he P^ents gargled and rinsed their mouths and throat 
with physiologic salt solution. This was passed through a Seiz 
E. K. filter (incubation tests showed the filtrate to he sterile). 

re 2) Blood collected sterilely in tube containing heparin. 
Adding of equal amount of water to effect haemolysis. Filtration 
through Seiz E. K. filter, 20 cm 3 were used. (Incubation tests: no 
bacterial growth). 

re 3) Venous blood taken under sterile conditions, to which 
heparin was added. 20 cm 3 were used. 

re 4) A swollen inguinal lymph-gland was extirpated under ste- 
rile conditions. Microscopy of a small sample showed the changes 
usually encountered in infectious mononucleosis. The greater part 
was ground up in a sterile mortar with sand and emulgated in 2 or 
3 times the amount of physiologic salt solution. Moderate 
centrifugalization. The centrifugate was used. (Incubation test: 
no bacterial growth). 

re 5) Swollen inguinal lymph-gland excised and transplanted 
immediately afterwards. 

re 6) From a patient with pronounced rhinitis and sinuitis 
purulent discharge was obtained by suction and employed without 
further treatment. 

re 7) In a patient whose tonsils were red, swollen, covered with 
membranes and ulcerations tonsillectomy was immediately per 
formed. The extirpated tonsils was ground up thoroughly and 
emulgated in equal amounts of water. 

It will be seen from this schematic survey that the materials fall 
into two groups. First, the sterile materials used with a view to e 
hypothesis of a filtrable virus; these materials showed no bacteria 
growth on the usual media used for cultivation. Second, t e non 
sterile materials used where the experiments aimed solely at ra 
ferring the disease to the animal, whatever the nature of t e ca 


sative agent. 
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B) Concerning methods 0 / injecting the animals : 

4 monkeys were at the disposal of the author, and 9 experiments 
were carried out, so that one of the animals was used 3 times, the 
others 2 times each. 

Inoculation in the rhino-pharynx consisted in instillation and 
rubbing in of the material, in the nose preceded by a superficial 
scarification of the mucous membrane by means of a pipe cleaner. 

The various injections (subcutaneous, intramuscular, intraven- 
ous, intracerebral, intratesticular) were made in the usual way, 
under sterile conditions. 

Intracerebral injection. The monkey was anaesthetized by means 
of ether. An incision was made through the skin and subcutaneous 
tissue covering the parietal bone one cm to the left of the sagittal 
Suture. The bone was exposed and the theca pierced by means of 
a 2 mm dentist’s drill as far as the dura. A cannula mounted on a 
syringe was thrust through the dura and 1 cm into the brain tissue. 
Here about 4 cm 3 of the gland emulsion was deposited. All this 
under sterile conditions. 


Which are our criteria for deciding the presence of an 
experimental infectious mononucleosis in the monkey? 

It is impossible to know in advance how a monkey will react, 
if the hypothetic agent takes. It would be convincing if it were 
possible to produce a disease in all essential respects resembling 
infectious mononucleosis in man. The following ideal claims would 
have to be fulfilled: 

1) fever and general malaise, 

2) adenitis, and, if possible, angina, 

3) characteristic changes in the white blood picture, 

. 4) Bunnell test positive, and 

5) possibility of further transfer of the disease. 

re 1) The rectal temperature of the monkeys was between 38 and 
. 39 degrees (Celcius), the highest temperature found before the expe- 
riments being 39.5°. In no case fever was present following the expe- 
riments, and the general health of the monkeys was not affected. 
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lymphgland into the pectoralis muscle slight enlargement of regie'- 
nal lymphglands was seen. Angina was not observed. 

. re 3) The ideal change in the white blood picture - analogous to 
hat found m patients with infectious mononucleosis — would 
he leukocytosis due to an elevation of the number of mononuclear 
cells, the majority of these being the large »lymphocytes» typical 
of mononucleosis. In any case a necessity would be so great a change 
towards relative mononucleosis that the total of mononuclear cells 
showed a clear increase. Convincing changes of this kind did not 
occur. 


About evcry r 2nd day a leukocyte and differential count was 
made on the blood of the animals during a period of at least 
30 days previous to the experiments to clear up the spontaneous 
variations and for a minimum period of 30 days following the in- 
oculations. 

T able 2 shows the relations between the total numbers of leu- 
kocytes and mononuclear cells per mm 3 , the lowest and the highest 
values during the periods preceding and following the inoculations 
being given. 

The normal white cell count of the 4 monkeys showed some 
difference as between the animals and not inconsiderable variations 
in the individual animal. As to the differential cell count sizable 
variations occurred in the relative distribution. More often than 


not over half the cells are mononuclear, the rest being polynuclear. 


The majority of the latter are neutrophile, while one or two per cent 
are eosinophile. • The majority of the mononuclear cells are small 
lymphocytes; from these there is a gradual transition into large 
lymphocytes of which an inconsiderable, somewhat varying per- 
centage is encountered. Further, there are one or two per cent of 
large mononuclears ' closely resembling the human monocy tes. 
Finally one or two per cent of uncharacteristic mononuclears, 
transition forms or others difficult to classify, now and then a 
plasmocyte. As a reliable differentiation between the mononuc ear 
cells is difficult and runs a risk of being subjective, the table s ovn 
has only taken into account the total number of white 
cells and the total number of mononuclear cells, as these figures are 


the essential ones. 
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Table 2. 


Monkey No. 1 before experiment 

Leukocytes 

Mono- 

nuclears 

Bunnell 

titer 

min. max. 

min. max. 

min. max. 

8900 13500 

6100 9600 

1:16 1:32 

experiment 1: filtrated rinsewalcr from 
mouth inoculated in rhino-pharynx 

8200 16100 

6200 11300 

1:16 1:64 

experiment 2: gland emulsion inoculated 
intracerebrally 

7200 16100 


1:16 1:16 

experiment 3: cmnlgated tonsil orally . . 


6300 10700 

j&yEEE}! 

Monkey No. 2 before experiment 

S200 13600 

3700 6800 

1:16 1:16 

experiment 1: gland emulsion subcutane- 
ously and intramuscularly 


•1000 6400 

1:16 1:16 

experiment 2: blood intramuscularly . . 

9100 13800 

4800 6200 

1:16 1:16 

Monkey No. 3 before experiment 

11300 18100 

4100 9000 

0 0 

experiment 1: filtrated, luemolyzed blood 
intravenously and intramuscularly. . 

11900 23400 

4000 8300 

0 0 

experiment 2: lymph-gland graft 

15500 19500 

6100 9400 

0 0 

Monkey No. 4 before experiment 

7100 12300 

3800 7500 

0 0 

experiment 4: unfillralcd rliinitic-sinuitie 
discharge inoculated in rhino- 
pharvnx 

S000 13800 

4600 9100 

0 0 

experiment 2: lymph-gland implanted 
and gland emulsion injected intra- 
teslicularly 

9000 16500 

3500 10000 

0 0 


During one of the experiments, viz., the 2nd with monkey no. 1, 
however, certain changes were observed which deserve mention’ 
The monkey was inoculated intracerebrally with lymph gland emul- 
sion on Nov. 13. On the 23rd, 25th and 26th a slight leukopenia 
was found, namely between 7200 and 8300 cells as against 10000 
and 14000 on the days preceding. The cell count during this expe- 
riment showed the peculiarity that following the inoculation, from 
ov. 16 till Dec. 2, a rise in the number of monocytes was seen, rang- 
ing from / per cent till 12 per cent as against the normal 2 per cent 
and 5 per cent. 1 
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The phenomenon. resembles that encountered by van den Berehe 
& Liessens. But it. cannot be taken as proof that the monkey has 
been infected with infectious mononucleosis, partly because there 
was no elevation of the total number of mononuclear cells, partly 
because adenitis and fever were absent, the general condition of the 
animal unaffected, and the Bunnell test negative. ■ 

Similar phenomena were not found in the other monkeys. 

re 4) Bunnell lest. Of course it would be impossible to know in 
advance whether a monkey infected with mononucleosis would 
respond to the Bunnell test. In Slalens SeruminsUlut 1 hetero- 
agglutinin tests were carried out with sheep blood corpuscles and 
monkeys’ serum in the following dilutions: 

1: 8 — 1: 16—1: 32—1: 64—1: 128—1: 256. 

In man, with the technique of Slalens Seruminslilut, a nega- . 
tive, response — in adults — weighs heavily against infectious 
mononucleosis, while a possitive response in the dilution of 1: 256 
or even weaker is considered tantamount to infectious mononuc- 
leosis. In agglutination tests with the serum dilution 1: 64 absorp- 
tion is carried out after Davidsohn. By atypical result# is meant 
that the agglutinin is not absorbed by boiled guineapig kidney, 
but pronouncedly so by boiled ox blood corpuscles. A reaction of 
this land is considered specific of infectious mononucleosis. 

Reactions due to serum treatment or unknown reasons are. 
called »atypical». 

From the monkeys blood was taken for the Bunnell test 2 or 3 
times before the experiment and 3 or 4 times during the following 
30 days. In table 2 the Bunnell titers are showm. 

Serum from 2 of the monkeys showed no agglutination either 
before or after the inoculation. In the other 2 agglutination was 
present with low, slightly varying titers both before and after 
inoculation. In a single experiment agglutination was seen in the 
serum dilution 1: 64; in this case adsorption tests were carried out 

showing the reaction to be » atypical#. 

In no case changes in the titer indicating infectious mononucleo- 
sis occurred. 

re 5) As there was no response to inoculation, experiments with 
the passage of the disease ware out of the question. 


1 I am indebted to Dr Martin Kristensen who carried out the Bunnell tests. 





301 


Summary and conclusions: 

Experiments with the transfer of infectious mononucleosis to >4 
monkeys (maeacus rhesus) have been carried out xv.lt. negative 

The supposedly contagious materials , obtained from 7 patients 
with infectious mononucleosis, were. 

1) sterile , namely water used for rinsing the mouth and passed 
through a bacterial filter, filtrated hasmolyzed blood, unfillraled 
blood, lymph gland emulsion or lymph gland. These materials in 
cultivation tests showed no bacterial growth and were employed 
with a view to the hypothesis of a filtrnblc virus, 

2) non-stcrik , namely unfillrated rhinilic and simiitie dischar- 
ges and a tonsil. These were used with the sole object of infecting 
the animals, whatever the nature of the contagious agent. 

Methods of inoculation were subcutaneous, intramuscular, intra- 
venous, intrateslicular and intracerebral injections, inoculation in 
the rhinopharynx, oral administration and transplantation. 

The monkeys were followed clinically (lymph gland enlnrg- 
ment), as to temperature, leukocyte and differential count besides 
Bunnell tiler. In no case take, occurred. 

Thus the transfer of infectious mononucleosis to monkeys 
claimed by other authors has not been confirmed by my experi- 
ments. The theory of a fill cable virus as the specific agent has found 
no support, nor is it of course disproved by the fact that the very 
monkeys used in the experiments proved refractory to inoculation. 

The hypotheses of other authors of a bacterial etiology were not 
confirmed, on the contrary. Blood and lymph glands have in no 
case shown growth of bacteria on the usual media. Nor have non- 
sterile materials been able to infect the animals. 

The etiology of infectious mononucleosis thus remains obscure, 
and probably the solution of the problem must be approached from 
other directions. Experiments with human subjects are in prows 

Ihe results will be published later. ° 

the fact that Wising in a sii "io ont w ’ , : ,ira ' vn n, - v attention t» 

mononucleosis to a human' subject. succce(lc<l 1,1 transferring infectious 
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Some observations on the morphology of the 
tubercle micro-organism with special regard to 
its mycotic nature. 


By 

EINAR HOLLSTROM. 

(Submitted tor publication January 30tli, 1912). 


It is a well known fact that the micro-organism of tuberculosis 
also occurs in other forms than the classical one, the bacillus of 
Koch. The possibility of its occurrence in the shape of a real fungus 
has been much discussed for several decades. Not many firm spots 
are to be found in this confusion. One of them, a platform for fur- 
ther studies, I wish to emphasize in this short paper, viz. the obser- 
vations by Reensticrna in 1912 (1): The development in single cell 
cultures of a non-acid-fast fungus of yeasl-oidium type, isolated 
from tuberculous sputum, of acid-fast rods resembling the bacillus 
of Koch so closely that morphologically and tinctorially they were 
indistinguishable from it. Rcensticrna’s observations were con- 
firmed and extended by Gullberg(2) in the years 1933—1935. 
Furthermore, three papers which appeared in 19-11 should he men- 
tioned here: Scbaumann (3), Schaumann and Hallberg (1), and 
Hallberg (5). Finally, it should he recollected that Pin y Armen- 
gol (6) saw yeast-like forms in a 53-days-oId tubercle bacillus culture. 
Similar forms seem also to have been observed by Minchm according 
to PI a y Armcngol, who in his paper of 1931 says (in translation 
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from the German): ». . . they by Reenstierna, by us and by Minchin 
observed yeast-like forms.» 

M y 0wn researches carried out chiefly' in 1934—1935 deal with a 
stiain of tubercle bacillus (strain 104) which more than twenty years 
ago was isolated at the State Bacteriological Institute in Stockholm, 
and has been used there for the preparation of tuberculin. This 
strain showed, and still shows, the peculiarity described by Reen- 
stierna on pp. 312—313 in his aforesaid paper as follows (in transla- 
tion from the French): »Each time when , a subculture is made 
from the pellicle (on glycerin bouillon) containing only acid-fast 
bacilli the bouillon of the new culture begins to grow turbid, gener- 
ally after two daj T s. About a week later, the bouillon has become 
entirely clear. It remains so and the piece on the surface develops 
to a pellicle consisting of acid-fast bacilli. On examination of 
the bouillon in the stage of turbidity one finds small granulated, 
diphtheroid rods which are non-acid-fast but Gram positive. 
They are able to grow in a thin layer on glycerin agar, even on 
fresh common agar». Vide Figs. 1 — 3, Plate I. 

For my studies of the morphological and tinctorial properties of 
the said diphtheroids daily samples were taken in Oct. and Nov., 
1935, during the first 20 days, from a subculture, in a specially 
fitted flask (Text-fig., A), of strain 104 of the tubercle bacillus. On 
account of the design of the apparatus the samples used for examina- 
tion passed directly from the bottom of the flask through a tube, and 
could therefore not come in contact with the acid-fast bacilli grow- 
ing on the surface of the medium. From a similar subculture in a 
flask fitted in another way (Text-fig., B) control samples were ob- 
tained. See further explanation of the use of the two apparatus 1 . 

1 Flask A: Size 500 cm 1 . Its neck is closed by a rubber plug through which 
passes a tube, which almost reaches the bottom of the flask. The upper enc o 
the tube is closed by a plug of cotton wool, with a paper cap. For pressure 
equilibrium in the flask there issues from this a lateral pipe with aplUoOi e0 0 
wool and a paper cap. By pulling out the rubber plug with the tube tittec n i 
is easy to cultivate on the surface of the substratum. Sampling takes place w i 
a narrow pipette, which is lowered through the perpendicular tube u u e l - 
upper end is being seared. 

Flask B: This is only an ordinary spray-bottle, in which the "blowing-pipe 
has been connected to a rubber tube filled with cotton wool as a fntre or 
air that is being blown into the flask in order to force out the desired quan i > 
of the culture through the pipe running from the bottom of the flask. 

The smears reproduced in figs. 2 — 9, plate I, have been obtained A 1 
of flask A. The smears made in the check-test with the use of flask 13 con 
precisely with those just mentioned. 
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After 8 days (PI. I, fig. 4) it was possible in many of the diphthe- 
roids and free from them to establish the presence of acid-fast granu- 
les which increased in number during the next four days. On the 
12th day there were found in between non-acid-fast and partially 
acid-fast elements also granulated rods, which showed perfect acid- 
fastness (PI. I, fig. 5). After another two days also small, ovoid, 
acid-fast corpuscles were seen (PI. I, fig. 6). These correspond to 
acid-fast, ovoid corpuscles observed by Kedrowski (7), Reenstierna 
(8) and Walker (9) in leprous material, and by Leczinsky (10) in 
such of tuberculous origin. On the 20th day there were found in the 
samples, specially after centrifugation, in addition to all the above 
described bacterial forms, also sparsely occurring fungus cells of 
yeast-type, the majority containing acid-fast granules (PI. I, figs. 
7—9). 

As all the examinations were carried out under the most stringent 
conditions of sterility the said fungus cells cannot Ire considered a 
contamination. Nor did they ever appear on the surface of the 
bouillon, nor when cultivating the strain in question on solid media. 
I therefore find it most probable to consider that some of the 
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diphtheroid rods growing in the bottom-layer of the medium, poor 
m oxygen, have developed into fungus forms. 

After 10 passages, spreading on agar plates and i e-inoculation 
from one colony, a single cell culture of the diphtheroid bacillus 
strain in its non-acid-fast stage was prepared according to Burri’s 
method. Subcultures of the same were used for animal experiments 
in order to study the pathogenity of the micro-organism in question 
and its possible ability of changing into acid-fast forms in the animal 
body. 

During the period July-Sept. 1934, altogether 24 guinea-pigs 
were inoculated subcutaneously in the right thigh with bacterial 
emulsion. 10 of the animals received one injection each only of 
1 l~ slanted agar culture in physiological Na-Cl-solution, while to 
each of the remaining 14 animals three injections of increasing doses 
were administered { y f Ul 1 / 7 , and 1 / 3 culture) with intervals of 9 to 
15 days. One of the animals (No. 11) belonging to the first group 
died after about 10 months. At the autopsy pronounced cachexy was 
established and, moreover, in the left lung an abscess the size of 
a hazelnut, filled with thick, white pus. On microscopical examina- 
tion this proved first to contain only non-acid-fast diplococci and 
streptococci, for which reason the abscess was considered a septic 
one. On closer examination of some films with the use of Hallberg’s 
Nachtblau method for staining tubercle bacilli 1 , there were found, 
besides these cocci, sparsely occuring groups of acid-Jasl bacilli of 
Koch-Ufpc (PI. II, fig. 1) as well as sporadic acid-fast and non-acid- 
fast ycasl-likc fungus cells (PI. II, fig. 2). The anatomo-patliological 
examination of sections from the lung showed in the neighbourhood 
of the abscess a purulent pneumonia without tubercles. Some 
fungus cells were also delected (PI. II, fig- 3). No macroscopic 
alterations in the other organs. 9 animals, 2 of the first and 7 of the 
second group, died between 1 and 10 % months after the inocula- 
tions had been concluded. No macroscopic changes of the internal 
organs. However, of the seven animals belonging to the second 
group, which had all been given three injections, 3 shoved a pronoun 
ccd cachexy and 3 a moderate loss of flesh. The three cachectic animals 
died about 3, 6, and 7 % months after the last injection. S animals 


1 Described in his aforesaid paper. Tubercle bacilli take a more or less dark 
. blue colour. 
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died intercurrently without any tuberculous alterations, while the 
remaining 6 were still alive about a year after the injections. 

From the majority of the said animals without macroscopic 
changes of the internal organs pieces of the liver were crushed in 
physiological Na-Cl-solution and % to 2 cm 3 of the emulsions in- 
jected subcutaneously in the right thigh of new guinea-pigs (m all 
about 40). One of these animals (No. 49) died after about 4 months. 
The autopsy revealed a pronounced cachexy, and in the left lung 
small nodules of typical tuberculous appearance could be seen. In 
smears from the same fairly numerous acid-fast rods of Koch-type 
were detected. No macroscopic alterations in other organs. Pieces 
of the affected lung were crushed in physiological Na-Cl-solution and 
1 cm 3 of the emulsion injected subcutaneously in the right thigh of 
each 3 new guinea-pigs which all, unfortunately, died four days 
later (April 1935). Another piece of the lung was transferred into 
glycerin bouillon (floating on its surface). A pellicle consisting of 
acid-fast bacilli developed (PI. II, fig. 4). Subcultures were made 
on Petragnani’s solid medium. On this medium the bacilli gradually 
lost their acid-fastness. Thus, in the 5th generation the growth con- 
sisted of blue rods with or without red granules as well as of abun- 
dantly occurring acid-fast and non-acid-fast granules (PI. II, 
fig. 5). 

With regard to the pulmonary changes with positive findings of 
acid -fast bacilli in two of the inoculated guinea-pigs, a spontaneous 
tuberculous stable infection may possibly have occurred, as this 
is claimed to have been the case in exceptional instances. But as 
no such pulmonary infections, containing acid-fast bacilli have ever 
been established in non-inoculated guinea-pigs of all the various 
stocks kept in the stables of the Institute of Hygiene and Bacterio- 
logy at Upsala \ I consider it more reasonable to postulate that 
some of the inoculated non-acid-fast diphtheroid rods have changed 
into acid-fastness in the bodies of these two animals and in one of 
them (No. 49) caused typical tuberculous alterations. With regard to 
guinea-pig No. 11 one might hardly say if the acid-fast rods found 
played any role in producing the abscess in the lung. 


years In i93 h 4 iS ™ ecUo + 1 . 1 il shou j tl ^ mentioned that I had myself during the 

Sd outliccasta.t^r: 01 ' 'T" “ e stucto on strahi lO-iVcro 

Pi 8 s, and always win, “ ^ p “ c Ucrc rcSt'' ^ 
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Finally, I wish to emphasize that the preceding account is only 
to he considered as a rendering of some observations, tlmt are 

pnrlially incomplete, and from which no conclusions at all can he 
drawn. 
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Explanation of Plates I and II. 

Plate 1. 

Fig. 1. Smear from a 3-days-old glycerin bouillon culture of strain 104 (in 
its swarming stage). Stain: Zielil-Ncelseii. Magnification, 1000 diameters. — 
Reproduction of a picture in Rccnstierna’s paper in Archives de I’lnstitut 
Pasteur de Tunis, 1920, T. XV, fasc. 4. 

(Figs. 2 — 9 show smears prepared at intervals, during Oct. — Nov., 1935, from 
the bottom-layer of one and the same glycerin bouillon culture of strain 104.) 

Fig. 2. On the 3rd day. Stain: Zichl-Neelscn. Magnification, 1000 dia- 
meters. 

Fig. 3. On the 3rd day. Stain: Gram. Magnification, 1000 diameters. 

Fig. 4. On the 8th day. Sporadic acid-fast granules within and without 
the rods arc seen. Stain: Zielil-Ncelsen. Magnification, 1000 diameters. 

Fig. 5. On the 12th day. Even entirely acid-fast granulated rods have 
appeared. Stain: Zichl-Neciscn. Magnification, 1000 diameters. 

Fig. C. On the 14th day. Besides the aforesaid types also ovoid, acid- 
fast corpuscles occur. Slain: Zichl-Neelscn. Magnification, 1000 diameters. 

Fig. 7. On the 20th day., yeast-like fungus cells containing acid-fast 
granules have "appeared. One of the fungus cells seems to have an orifice 
where three small acid-fast rods are lying. Stain: Ziehl-Neelsen. Magni- 
fication, 1000 diameters. 

Fig. 8. On the 20th day. Corresponding film stained with methylene blue 

only. Note. No red granules are seen. Magnification, 1000 diameters. 

Fig. 9. On the 20th day. Corresponding film stained with Gram. Magnifi- 
cation, 1000 diameters. 
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Plate II. 

Fig I. Smear from the left lung of a guinea-pig (No. 11). Acid-fast rods of 
Koch-type. Stain: Hallberg (Nachtblau and neutral-red). Magnification, 1000 
diameters. 

Fig. 2. The same smear. An acid-fast, ovoid fungus cell is seen. Stain: 
Hallberg (Nachtblau and neutral-red). Magnification, 1000 diameters. 

Fig. 3. Microphotograph of a section from a piece of the said lung cut from 
the neighbourhood of an abscess (vide p. 4). Purulent pneumonia. No tuberc- 
les. In the centre of the figure are seen two large, ovoid fungus cells. Slain: 
Haematoxylin — van Gieson. Magnification, 1000 diameters. 

Fig. I. Smear from a 7-days-old glycerin bouillon culture originating from a 
piece of lung with tuberculous lesions from a guinea-pig (No. 49). The sinear 
was taken from the piece of lung which was floating on the surface of the 
medium. Acid-fast rods resembling Koch’s bacilli arc seen. Stain: Ziehl-Neclsen. 
Magnification, 1000 diameters. 

Fig. 5. Smear from a 32-days-old Petragnani culture (5lh generation) origi- 
nating from the same lung. Visible: Non-acid-fast rods, rods containing acid- 
fast granules as well as granules, both non-acid-fast and acid-fast, lying in con- 
glomerations or arranged in small chains. Stain: Ziehl-Neelsen. Magnification, 
1000 diameters. 
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Chemotherapy in meningococcal meningitis. 

By 

H. C. A. LASSEN. 

(Submitted for publication March 13 th, 1942 .) 


In no other field, perhaps, has modern chemotherapy achieved 
such signal and dramatic triumphs as in the treatment of meningitis. 
Although only a little more than four years have passed since the 
employment of sulfanilamide and its derivatives was introduced 
in this field, a great number of works — though mostly based on 
small materials — have been published already on the thera- 
peutic results, which all show that the prognosis has changed 
essentially to the better. 

There would hardly be any reason here to enter into the lite- 
rature on tin's question, a thorough review of which has been 
given recently by Nissen in a comprehensive work dealing with 
31 chemolherapeutically treated cases of purulent meningitis of 
differing etiology, including 10 cases of meningococcal meningitis. 

In the early part of 1941 some aggregate cases of meningococcal 
meningitis made their appearance almost simultaneously in various 
parts of the countrj r . In most of these places the number of cases 
was so small that it would hardly he justified to speak of local 
epidemics in the proper sense of the term — and only very few 
of these cases showed any demonstrable epidemiological connec- 
tion. Outside Copenhagen, a fairly large number of cases (13) 
were encountered only in the town of Esbjerg, as reported recently 
by Pedersen & Wilkenscliildt. 
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In the course of the spring and early summer, however, scattered 
cases of meningococcal meningitis kept being notified to the State 
Department of Health in a number considerably above the figures 
for the preceding years. On this account the Health Department 
decided to collect all the case records of patients treated for me- 
ningococcal meningitis in 1941 — to the end of July inclusive 
and asked me to work up this material. In this country on the 
whole, then, the appearance of meningococcal meningitis in 1941 
may be said to be of an epidemic character. To this material, 
comprising 10 1 patients, I have added 190 cases of meningococcal 

meningitis admitted to the Blegdam Hospital from 1930 to the 
latter part of 1941. 


Material. 

The composition of the material is evident from Table 1 For 
practical reasons the material of the Blegdam Hospital is divided 
into three groups, nearly equal in size. 

Table 1. 

. Sur vey o/ Palicnl Material. 


P ‘ 1 5 ~ a " lhc cliemothcrapculicnlly treated 

cases in Denmark outside the Blegdam 
Hospital (B.H.) in 3941, f rom 

B.H. 1940—41; 54 patients — ! l ° JUly 31 * inclus 'vc. 

13-H. 1935-39: G5 patients _ S7 treated will, 

d with chemotherapy 28 

untreated (or treated with serum or 1 

B.H. 1930—84. . vaccine). 

patients — all untreated (or treated with 

or vaccine). * * ,lh 


190 


Ihe criteria for the diagnosis nf m • 

ate given in Table 2, in which each 0 /„ mcnm S oc °tcaI meningitis 

-ary purulent meningitis is on r d on 29i Paticnls pri- 

corresponding to the .best, criterion ^ T Undcr U,c 

1,Sted s o»e"'l«t according t 0 their ? “’ C crileria 

» Uxar ..rank and precedence,. 
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Table 2. 

Principal Criteria of Meningococcal Meningitis in the Individual Cases. 



Den- 
mark ] 
1941 

B. I-I. 

.940— 1 
41 

B. H. 

[935—1 

39 

B. H. 

1930— 

34 

Total 


1 

1 1 

0 

0 

2 

Growth of meningococci in cultures 
from spinal fluid (most often de- 
monstrated by the State Serum Insti- 

40 

36 2 

44 

46 

166' 

Gram-negative diplococci in the spinal 

fltiirl 

54 

6 

17 

17 

94 

Intracellular diplococci in the spinal 

1 

0 

0 

0 

1 

Growth of meningococci in cultures from 

0 

0 

1 

3 

4 

Meningococcal complement fixation 
test turning positive after onset of the 

2 

10 

2 

4 

18 

Close contact with unquestionable cases 
of meningococcal meningitis 

1 

2 

1 

0 

1 

0 

0 

1 

3 

3 


101 

54 

G5 

71 

| 291 



/JLU » t . 

From Table 3 it will be noticed that ^ men are^ ^ j ustifie d 

in all the groups of material. So J nerally attacks 

to conclude that meningococcal men g 
men more often than women. 


1 1 positive 

2 36 » 


out of 28 examined cases, 
o j> 48 5 & 
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Table 4. 

Age Distribution of the Patients. 


Age 



<1 

1—5 

6—15 

16—30 

31 — 4C 

>40 

i Total 


18 

32 

20 

IS 

6 

1 

7 

101 

R T-T lOiin ill 

8 

10 j 

10 1 

14 1 

4 

2 

54 

r TI 101^ 30 

34 

24 

2 

3 

0 

2 

05 

B. H. 1930—34 

20 1 

31 

7 

5 ' 

2 

0 

71 

Total 

86 

103 

39 

40 1 

12 

11 1 

291 


According to Table 4, meningococcal meningitis occurs mostly 
in the age classes under 6 years. It will further be noticed that 
the younger groups (1940 — 1941) in this material do not show the 
same distribution as the two older groups (1930 — 1939). Undoubt- 
edly this is associated with the well-known fact that the age distri- 
bution of epidemic diseases changes when the disease, from being 
endemic, goes on to become epidemic. 


Table 5. 

Age Distribution of Patients in an » Epidemic * and an »Endcnv'ct> Material of 

Meningococcal Meningitis. 



A g e 


<1 

1 — 5 

6—15 

16—30 

31—40 

>40 

Total 

Epidemic, 1941 

24 

46 

H 

2S 

10 

8 

145 

Endemic, 1930 — 40 

62 

57 

Hi 

12 

2 

3 

146 


Table 5 gives' the age distribution for all the cases in 1941 when 
the disease was of an epidemic character, as compared to the 
age distribution of the Blcgdam Hospital from 1930 to 1940, during 
winch period the disease did not occur epidemically in Copenhagen. 

Ihis table shows plainly that meningococcal meningitis under 
endemic conditions is preponderantly a disease of infants and 
young children, whereas under epidemic conditions it is widely 
distributed over all age classes up to 30 years. As will be pointed 
out later on, this fact is rather important because the prognosis 
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of meningococcal meningitis is far more serious in the younger age 
classes especially in children under one year — than in the 
older. 

Table 6 shows the distribution of the cases over the 12 months 
of the year. Here, too, the epidemic cases of 1941 are tabulated 
in relation to the endemic cases, which are divided into two groups 
in order to see more readily whether meningococcal meningitis 
may show any characteristic seasonal distribution when it occurs 
endemically. 


Table 6. 

Seasonal Distribution of the Patients in an >Epidernic> Material as Compared 
to 2 Groups of tEndemic* Cases. 



It will he noticed that the ^epidemics cases in 1941 are distri- 
buted rather evenly round Id arch and April, which represent the 
maximum. As the collection of the present material stopped 
at the end of July, this table can tell us nothing about the dis- 
tribution after July 1941. Also the endemic cases show some accu- 
mulation round the month of April, but the figures are too small to 
allow of any definite conclusions. 


Treatment. 

Table 7 gives a survey of the character of the treatment ami 
the number of deaths in the various therapeutic gr»“P s - 
groups are designated after the therapy employed as the on J, 
principal treatment in the given cases. The greater majonty of the 
cases within the various groups have been .clear-cut, therapeut.- 
cally, hut each of the groups treated chemotherapeutically includes 
a few cases in which more than one remedy was emp °3 e ' 
was only a couple of these cases in the material of the eg 
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Table 7. 

Deaths in Relation to the Nature of the Treatment. 


B. H. 
1930— 
34 


B. H. 
1935— 
39 


B. H. 
1940— 
41 


Den- 

mark 

1941 


Entire 

material 


O 

o 
p 

c+ 

' tr 


No treatment whatever 

10 

8 

10 

5 





20 

13 

Vaccine treatment alone 

22 

13 

17 

13 





39 

20. 

Antimeningococcus serum or se- 











rum -f vaccine 

34 

21 

1 

1 





35 

22 

Inj. of acridin derv., in some 











cases 4- vaccine . . . 

5 

4 







5 

’4 

Total No. of untreated 

71 

46 

28 

19 




99 

65 (3) 

Sulfanilamide, alone per os or 











intramuscularlv 



7 

1 



If 

4 



Sulfanilamide per os or i. m. 











+ intraspinally 



24| 

9 



4 

3 

28 

12 



Sulfathiazole alone per os 
Sulfathiazole per os + j. m . ori. v. 
Sulfathiazole per os + other 
chemotherap eutics intraspin.. . 
T otal treated witlT^^g " 

SulfamcthyltMazo Ie 

Various chemotherapeutics simul- 
taneously per os 


41 


8 91 


4 0 5 o 


T , ,. *1 101 22 291 104 
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Hospital, but a few more in the material collected bv the 
Department of Health in 1941. 5 &tale 

Table 8 gives the lethality observed under the various forms 
of treatment, based on the figures in Table 7. The gross lethality 
is calculated per total number of deaths in the respective groups 
he reduced lethality is the number for the gross lethality minus the 
cases in which the patient died within 24 hours after the commen- 
cement of the treatment or, in the untreated cases, within 24 hours 
after admission to the hospital. 


Table 8. 

Gross Lethality and Reduced Lethality in Relation to the Nature of the 

Treatment. 



No. of 
patients 

Gross 

lethality 

0/ 

/o 

Reduced 

lethality 

o / 

70 

Untreated patients 

09 

Of) 

Co 

Treated with sulfanilamide 

45 

38 

35 

» * sulfapyridine 

37 

22 

17 

» » sulfathiazole 

91 

12 

4 


Table 8 illustrates strikingly how extraordinarily the prognosis 
of meningococcal meningitis has improved since the introduction 
of sulfanilamide and its derivatives in the therapy. As mentioned 
before, however, it is necessary to subdivide the therapeutic groups 
into age classes, in order to arrive at a fair estimation of the effec- 
tivity of the various remedies. 

Perhaps it is not superfluous to add, that I do not from 
these results consider it proved, that suliathiazole is more 
efficacious than sulfapyridine in the treatment of meningococcal 
meningitis — but it is at least equally good and sulfathiazole 

medication is accompanied by fewer complications than treatment 

with sulfapyridine. 

Although the dosage of the three sulfonamides mentioned in 
tables 7 and 8 cannot be compared directly it is evident from 
the case records that in nearly all cases large doses have been 
employed irrespective of the drug used. 

From Table 9 it will be noticed that only a few age groups are 
really comparable and that only a few conclusions may be drawn 
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Table 9. 

Gross Lethality and Reduced Lethality in Relation to the Age oj the Patients 
and Nature oj the Treatment. 



Age' 

<1 

1—5 

6 — 1C 

16— 3 

3 30—4 

3 >40 

Total 

1 

Unlrcatcc 

patients 

No. of patients 
I Gross lethality 
Reduced » 

39 

SO % 
79 % 

43 

63 % 
GO % 

9 

(3) 

(0) 

5. 

(2) 

(0) 

2 

(2) 

(0) 

1 

(0) 

(0) 

99 

Sulfanil- 

amide 

No. of patients 
Gross lethality 
Reduced » 

21 

38 % 
35 % 

IS 

33 % 
33 % 

1 

(1) 

(0) 

5 

(2) 

0) 

0 

0 

3 

0) 

JO) _ 

5 

(I) 

0) 1 

45 

37 

91 

Sulfa- 

pyridine 

— 

No. of patients 
Gross lethality 
Reduced » 

3 

0) 

(°) 

- - 

M 

91 o/ 
^ /o 

1/S 

/o 

8 

(2) 

0) 

G 

O) 

(0) 

3 

(0) 

(0) 

Sulfa- 
thiazole 1 

No. of patients 
Gross lethality 
Reduced t 

15 

47 % 
20 % 

20 

8 % 

0 % 

19 

o % 
o % 

20 

5 % 

5 % 

G 

(0) 

(0) 


this applies to the , r ; , mstiu,ti °“ treatment or _ 

of their admission to the hospTtal 7 r ' Vl '°, ^ ' vilhin 2J ,10 " re 
reduced lethalily») P c ^ ° rdctI under ,ilc heading 

,ami * Probably i„ some deg™ sulfoni- 

2) In the ane rJocc 7,„,i 

amide and sulfathiazole groups . haVC onIy tl,e sulfanil- 

h these remedies have improved Ul0 tllc '''‘treated. 
-Acto /nerf. Vol: ihC Pl '° 8nosis in sowc degree* 
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less pronounced — int be presentTt 

A S po m tc<i out below, the generally poor prognosis for the 

r . U , n . Cr 1 yCar 1S umIou ktedly due in part to the fact that the 
c uucal features of the disease in this a ge class often are ^er 
n haracteristic so tlrat a good many of these children were not 

affection 0 1 ’ r0p0r tr0alment Untii ver y Ue ™ «* course of their 

3) In the age classes over 6 years we have no available material 
for comparison with the sulfathiazole results. These results are 
strikingly excellent — only 2 out of 50 patients died, and one of 
these within 24 hours of the institution of the treatment — and 
it is not very likely that sulfanilamide or sulfapyridine would 
have given just as good results, let alone any better. 

Looking into what day of illness the chemotherapy was com- 
menced, we get the information recorded in Table 10. 


Table 10. 


Chemotherapy Inslilnlcd on Day of Illness. 


Day of Illness 

1 

2 

3 

4 

5 

6—10 

>10 

? 

Total 
No. of 
patients 

Denmark, 1941 

S 

38 

H 

13 

5 

7 

10 

1 

101 

B. H. 1937—41 .... 

4 

21 

n 

14 

12 

.15 

9 

2 

91 

Total 

12 

59 

33 

27 

17 

22 

19 

3 

192 

Died 

0 

20 

2 

6 

2 

4 

3 

2 

39 


As will be. noticed, in a greater majority of the cases the 
chemotherapy was instituted early in the disease. This applies 
to the fatal cases, too, in half of which the treatment was com- 
menced before the third day . of illness; and in three-fourths of these 
cases it was instituted before the sixth day of illness. Considering the 
patients who were hospitalized late (10’ day of illness or later), 
they were nearly all infants or children in the first three years of life. 

The material is further tabulated with a view to the degree 
of their affection in the individual cases, in order to see whether 
this was about the same in the three large groups treated with 
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chcmotherapeutics and in the untreated group. Here the con- 
dition of the patients on admission to the hospital is taken as the 
basis for comparison, the patients being divided after the data 
given in the case records — as far as practicable — into two classes, 
according to the degree in which they were affected (Tabic 11). 

As will be noticed, there is no particular difference in this res- 
pect between the groups — they are fully compai able. 

A fair idea about the cffcclivity of the new chcmotherapeutics 
in general and their relative effeclivil} 7 is gained when we look 
into how many days it takes after the institution of treatment 

Table 11. 


Degree of Affection of the Patients on Admission to the Hospital. 


Sulfanilamide 

Sulfapyridine 

No. or 
patients 

Greatly 
exhausted or 
exhausted 

Affected 
hut not 
exhausted 

No 

information 

<15 

37 

m 

!)9 

nr Of 
/Q 

or 

/o 

(VI o' 

X} * / o 

70 0/ 

/u /o 

A*) 

21 % 

30 % 

30 % 

1 patient . 

1 » 

0 ♦ 

0 » 

Sulfallii azole 

Untreated 



before the temperature is lowered permanently to a level below 38°. 
lliis information is given in Table 12, For (he untreated cases a 
record is made of the number of days Mint pass after the admission 
before the temperature kept constantly under 38°. Only patients 
who survived the disease are included in this tabulation. 


Table 12. 


Temperature permanently under 3S° in Relation to the Duration of the Treatment. 


Discharged Patients. 





— 


D 

a y s 







0 1 

1 

2 

3 

•i 

ii— i(l 

n-i r. 

>15 

? 

Total 

Sulfanilamide . , 
Sulfapyridine . . 

6 

7 

3 

0 

2 

1 

'j 

1 

11 

5 

3 

I 

23 

Sulfathiazolc . . 

5 

21 

12 


»> 



2!> 

Untreated 

2 

1 


«> 

Jo - 

5 

3 

f» 

21 

o 

30 

31 


* Thc patients in this column showed 
bo doubt, this group includes sev< 


no time a temperature over :?,S 
patients with ding fever. 
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In the untreated group, as will be noticed, it is only in exceptio- 
nal cases that the temperature fell permanently below 3S° within 
4 days, whereas 60 % of the patients in this group kepi having 
a temperature over 38° for more than 15 days — often much longer. 
Also on treatment with sulfanilamide it happens hut seldom that 
the temperature falls off within 4 days — in two-thirds of the 
cases it took .5—1 5 days before this fall set in. Under sulfapyricline 
and sulfathiazole treatment it is quite a different matter: in a 
greater majority of the cases the temperature falls permanently 
below 38° within the first four days of treatment — this applies 
especially to sulfapyridine. 

As to the point of time for the disappearance of the meningo- 
cocci from the spinal fluid under the various forms of chemotherapy, 
- the ease records give but very scanty information. In the rather 
few cases where it has been possible to establish this point with 
a fair degree of accuracy, it is found most often to take a couple of 
days before the spinal fluid becomes sterile. In one case, however, 
the presence of meningococci could still be demonstrated after 16 
days of treatment. 

Also the duration of the stay in the hospital after the institu- 
tion of chemotherapy may serve to throw some light on the effec- 
tivity of the treatment. An account of this feature is given in 
Table 13. In nearly all the cases the chemotherapeutic treatment 
was instituted on the day of admission; in a few cases, however, 
this treatment was not commenced till some days after admission, 
hut this is taken into account in the tabulation. For the untreated 
patients the duration of the stay in the hospital is recorded. 

Table 13. 


Duration of Hospitalization (or Discharged Patients. 




D a y s 



^20 

21—30 

31—40 

41—50 

51 — 60 

© 

© 

A 

Total 

Sulfanilamide 

1 

5 

6 

7 

2 

7 

28 

Sulfapyridine 

6 

11 

6 

4 

1 

1 

20 





7 


1 

80 

Sulfathiazole 

13 

34 

22 

3 

Untreated 

0 

2 

3 

5 

4 

20 

84 _ 


Table 13 shows that the untreated patients are hospitalized 
considerably longer than the ones given chemotherapy, and that 
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sulfapyridinc. and sulfathiazole treatment sliortens the stay m the 
hospital considerably more than sulfanilamide therapy. 

It is the general impression that defects in these patients aftci 
recovery are relatively rare after chemotherapy. Hitherto, as 
far as I know, no comparative report with a view to this feature 
has yet been published on any fairly large material which includes 
also untreated patients. Therefore, the frequency and character 
of the defects in the discharged patients were looked into — and 

this account covers all the patients discharged (lablc TI). Unfoi- 

tunatcly, the number of discharged untreated patients is conside- 
rably smaller than the number of discharged patients treated 
with chemotherapy. 


Table 14. 


Defects in Discharged Patients. 


Discharged 

1 

! Total 

Discharged 
with defect 

Discharged 
with serious 
defect 

Serious 
defect, ill 
percentage 

After chemotherapy 

153 

H 

•1 

ca. 3 % 

Untreated 

31 

7 

-1 

cn. 12 % 





ui uutuo, in/iu 


From Table 14 it appears as if the frequency 
serious and less serious, is smaller among discharged patients 
tieated with chemotherapy than among discharged untreated 
patients. Ihc character of the defects is the same, in all the groups: 
strabismus, facialis paresis, impairment of the hearing, impairment 
of the vision or blindness, hydrocephalus. The defects reckoned 
as serious. are: marked impairment of the hearing or vision, hydro- 
cephalus. 

In this material, toxic manifestations in connection with 
chemotherapy have generally been few and of minor importance: 
Mechcamcntal rash has been recorded in the cases of 8 patients, 
mug fever m 6, hematuria in 5, fairly severe anemia in 0. There 

1!!/° il n 1r ° f C . Hnical ar ^ nuJ ocylosis. Considering that 
c y a of these patients were given large doses of the chemo- 
lciapcu ics and often for a rather considerable length of time 
frequency of these toxic manifestations is really very low. * 
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n conclusion, particular mention is to be made of the dosage 
of sulfathiazole in the treatment of meningococcal meningitis. 

In the Blegdam Hospital, for the present, sulfathiazole has'been 
preferred to all other sulfanilamide derivatives in the treatment 
of meningococcal meningitis — for various reasons. Sulfathiazole 
is at least just as effective as any of the tried-out chemotherapeu- 
tics advanced so far — presumably even more effective. At any 
rate, it gives less inconvenience than its closest competitor — 
sulfapyridine. With sulfathiazole the treatment can be carried 
through nearly always with oral administration of the remedy 
alone (in 38 out of 41 patients treated in the Blegdam Hospital 
in 1941); and in the total material presented here it has given con- 
siderably better results than were obtained with oral -f- intraspinal 


Table 15. 

Schema oj Dosage jor Oral Sulfathiazole Medication in Meningococcal 

Meningitis. 


(Doses given in the Blegdam Hospital in 19*11.) 


Age 

(years) 

Initial dose 

Total in 
age class 

<1 

0.25 g. + 0.25 g. 3 Ii. later + 0.125 g. every 3 hours. 
1 g. -f 1 g. 4 hours later + 0.50 g. every 4 hours. 

ca. 15 g. 

l-<3 

1 g. + 0.50 g. 4 hours later + 0.50 g. every 4 hours. 
1.50 g. + 1.50 g. 4 hours later + 1 g. every 4 hours. 

11—29 g. 

3-<6 

1.50 g. + 1 g. 4 hours later 1 g. every 4 hours. 
1.50 g. + 1.50 g. 4 hours later + 0.75 g. every 4 hours. 
2 g. + 2 g. 3 hours later 4- 1 g. every 3 hours. 

25—51 g. 

6— <10 

1.50 g. + 1.50 g. 4 hours later + 1 g. every 4 hours. 
2 g. + 2 g. 4 hours later + 1 g. every 4 hours. 

28—17 g. 

10— <15 

1.50 g. + 1.50 g. 4 hours later + 1 g. every 4 hours. 
2 g. + 2 g. 4 hours later + 1 g. every 4 hours. 

28— 45 g. 

15— <20 

2 g. -f 2 g. 3 hours later + 1.50 g. every 3 hours. 

56 g. 

^20 

1 g. every 4 hours. 

2 g. + 2 g. 3 hours later + 1 g. every 3 hours. 

2 g. + 2 g. 3 hours later 4 - 2 g. 3 hours later 

4 - 1,50 g. every 3 hours. 

30—74 g. 
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therapy. In our opinion, therefore, intraspinal chemotherapy has 
to be given up unconditionally. In passing, itmay be mentioned that, 
according to our experiences, the daily lumbar puncture is of no 
benefit to the treatment in general. 

We have individualized the sulfathiazole treatment consider- 
ably after the age of the patients and the severity of the disease 
not only the initial dose but also the subsequent dosage and the 
duration of treatment. In several cases the concentration of the 
drug in the blood and in the spinal fluid has been determined. 
These features will not be discussed here, however, as they will form 
a part of a more comprehensive work to be published in the near 
future, dealing with the passage of sulfathiazole from the blood 
stream to the cerebrospinal fluid in various forms of meningitis. 
As shown first by Roelsen, sulfathiazole passes more readily from 
the blood to the spinal fluid in patients with purulent meningitis 
than in patients with serous meningitis or in normal persons. 

On an average, our patients have received sulfathiazole for 
5 — 10 days, which in most cases means that the medication is 
continued for 3—5 days after the fall of the temperature. This may 
possibly be rather long — a little shorter duration of treatment might 
perhaps suffice — but as the inconveniences from the treatment 
have been so slight and the results so excellent, we think it is per- 
fectly safe to recommend the dosage outlined in Table 15. This 
dosage was employed in the treatment of the 41 patients with 
meningococcal meningitis admitted to the Blegdom Hospital 
in the first ten months of 1941. Of these 41 patients 38 were given 
sulfathiazole by mouth exclusively; altogether 3 patients died, 
2 of them within 24 hours after the institution of treatment. 

In cases requiring parenteral administration of sulfathiazole 
we have given doses corresponding nearly to the abovementioned ' 

but m this ,vay: each tablet (50 eg.) is replaced by one ampulla 
of sulfathiazole (40 eg.). 
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The occurrence of alcoholics and their treatment. 

A social-statistical analysis for the town of Malmo 1929—1938. 

By 

GUNNAR DAHLBERG. 

(Submitted lor publication December 22nd 1941). 


Introduction. 

Sweden, better than other countries, affords possibilities of 
obtaining an orientation regarding alcoholics from a social point 
of view. According to a law, in force from July 1st 1916, official 
organizations, i. e. temperance boards, were formed for the purpose 
of taking care of inebriates. Alcoholism in Stockholm has earlier 
been the subject of a more detailed analysis (Dalilberg-Stenberg 
1934, and Dahlberg 1939). The present investigation intends to 
offer a survey of the conditions prevailing in Malmo. The author 
wishes to express his warm thanks for the courtesy and great 
interest evinced by tire Temperance Board of the town of Malmo. 

On the whole, the present inquiry lias been performed in con- 
formity to a plan used in the earlier investigations. Above all, the 
experiences gained in those investigations have availed insomuch 
that, now, it has been possible to concentrate on the principal points 
of the subject. The former studies had to be pursued on a larger 
scale, as it was impossible to know, then, which data would be of 
use and offer important results. In regard to methods the reader is 
referred to my papers mentioned above. In the present investiga- 
tion only a brief survey will be given. As to the methodical prob- 
lems, they will only be accounted for to the extent necessary for the 
comprehension of the work. 

— Ada med, scandium?. Vol. CXI. 
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The character of the material. 


rite cases refer lo the period 1929-38. It was considered appro- 
pnnle lo cease the investigation at the first year of war when circum- 
stances could no longer he regarded as what is usually termed 
normal. The material comprises 1.31 3 alcoholics and a small number 
of persons who had been reported, hut were not alcoholics in the 
sense of the law. 'W ith respect to the last-mentioned group, con- 
sisting of 35 persons within a period of 10 years, it may he noted that 
reports have, doubtless, been justified in several of these cases. The 
authorities brought charges against 10 persons and private indi- 
viduals reported 19 cases. Intervention by the authorities (i. e. the 
Police, the Poor Relief, etc.), has certainly not been carried into 
effect without grounds. Also, reports by private persons (i. e. relati- 
ves. etc.), have, no doubt, in several cases, been sufficiently well 
founded to warrant a close examination. Still, it lias not been 


possible to determine the extent lo which altogether unjustified 
charges have occurred. However, G of those reported bad been 
convicted for drunkenness twice, at the least, and 2 cases bad been 
convicted 1 times for the same reason. Actually, these data are of 
interest, illustrating ns they do the wellknown fact that the Tempe- 
rance Board does not interfere unnecessarily. A careful inquiry is 
always made to ascertain whether the report was justified. If 
this were not so, a strong reaction would very soon manifest itself. 
The press in Sweden, as in many other countries, has, up to the 
pr‘ •sc* nt war, been exceedingly vigilant concerning infringement 
upon individual freedom even with regard to the liberty to consume 
alcohol. In actual fact, it is never said in the Swedish press that 
the Temperance Board has intervened without a cause. This is, 
consequently, a good guarantee that those taken caie of bj the 
Temperance Board are real alcoholics. 

In this connection, it may he pointed out that a person is con- 
sidered to be an inebriate in the sense of the law when he is intoxi- 
cated almost daily, involving also incapability on his part to exe- 
cute his social duties. It is important lo distinguish between alco- 
holism in a medical sense and in a social sense. In the former case, 
the individual discloses symptoms of disease which remain even 
after the dose of alcohol has been subjected to oxidation or excie- 
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the analysis of the Stockholm material disclosed many individuals 
who were inebriates and fit for detention long before- they were 
reported. It is probable that analogous conditions prevail in Malmo, 
that is to say, to a certain extent, people die or have time to move to 
another place, where the Temperance Board is less active than in 
the cities, before a charge is brought against them. Also in this con- 
nection the figures stated are minimum ones. 


Table 1. 

Number of men and of women reported to the Temperance Board of Malmo. 
(Persons not detained are excluded). 


Year 

Men 

Women 

Total 

Registered 
in Malmo 

Not 

registered 
in Malmo 

Total 

Registered 
in Malmo 

Not 

registered 
in Malmo 

Total 

1929 

55 


55 

1 

. 

1 

5G 

1930 

82 

— 

82 

3 

— 

3 

85 

1931 

97 

— 

97 

2 

— 

2 

99 

1932 

96 

— 

96 

3 

— 

3 

99 

1933 

132 

9 

141 

11 

1 

12 

153 

1934 

104 

5 

109 

3 

1 

4 

113 

1935 

117 

9 

126 

6 

— 

6 

132 

1936 

144 

13 

157 

11 

— 

11 

168 

■ 1937 

164 

23 

187 

7 

— 

7 

191 

1938 

176 

26 

202 

12 

— 

12 

21-1 

1929—38 

1167 

85 

1252 

59 

2 

61 

1313 


The distribution of the material is shown in Table 1. The num- 
ber of reported cases has increased up to the present time, owing, in 
some degree, to the growth of the population. 1 However, in the 
first place, this increase may be suspected of being due to better 
competency on the part of the Temperance Board. The staff 
employed has grown in number up to the present time, a fact which 
may have produced this greater efficiency. But, on the other hand, 
it may be an indication of the necessity to add to the staff when 
the number of inebriates increases. Before 1933, the duties of the 

1 251 cases were reported for the first time in the year 1939. In 1 940, 359 
new cases were reported (those not considered as addicted to alcoholism are no 
included). 
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Temperance Board were performed by the Poor Relief Board. At 
the commencement of the year 1933, a special Temperance Board 
was established. Probably, this serves to explain the increase m 
number of the individuals reported in 1933, as compared to the pre- 
ceding and the following years. However, if the increased number 
of reported cases is due to the greater efficiency on the part of the 
Temperance Board, it is to be expected that a proportionally greater 
number of individuals reported by the authorities should be ob- 
tained. It is hardly possible for the Board directly to stimulate 
private persons to report. Nevertheless, no extensive deviation 
seems to have taken place. It is found that the authorities share 
in the reports has, if anything, diminished while statements by 
private persons have increased. During the period 1929 — 33,35.5 % 
were reported by private individuals; in the period 1934 — 38 the 
corresponding figure was 41.5 %. Under the circumstances, it is 
difficult to reach definite conclusions. The intensified reporting 
frequency may be the sign of a deterioration of temperance condi- 
tions. But the reason may, as well, be that the public has become 
increasingly conscious of being able to apply to the Temperance 
Board. The degree to which the activity of the Temperance Board, 
which must always be based on cooperation between private indivi- 
duals and the authorities, has achieved absolute efficiency eludes 
estimation. However, as will be seen from figures which will be 
discussed later on, there is reason to believe that the cases of alco- 
holism reported during the earlier period were, on an average, of a 
more serious nature than those of the later period. That is to say, it 
was more often considered necessary to adopt vigorous measures, 
e. g., internment, in the former period. 


M ith respect to reporting authorities, it may be mentioned 
that the Poor Relief has reported a very small number of cases, 
viz., 4.2 %. Cases reported by a doctor or a hospital constitute 
only 0.5 %. This is remarkable, as there is occasion to suppose 
that the Poor Relief, as well as doctors, to an exceptionally great 
extent come into contact with inebriates. Drunkards are com- 
pelled to apply to doctors and to hospitals because of ill-health of 
various kinds. They have to turn to the Poor Relief owing to bad 
circumstances. However, requests for assistance are, apparently, 
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I-inally, concerning tl.o character of the material, it may he stat- 
ed that S, inebriates, reported to the Temperance Board, have been 

excluded in the following analysis because they were not registered 
ln MnlnuK Tlu ‘- V toI »brise G.G % of the total number of those 
reported. On the other hand, alcoholics registered in Mahno, who had 
been reported to another temperance board in another part of the 
country and, there, subjected to intervention, are not included in the 
material. This eirenmstanee and the fact that well-to-do inebriates 
an- reported to a small extent, as already mentioned, tends to give 
too low figures for calculations of risk. Lastly, it may he pointed 
out that women only comprise 1.0 % of the total material. 


The risk of alcoholism in Malmci. 

In the fore-mentioned earlier investigations the risk of nlcoho- 
Inm in Stockholm, as regards men. was seen to amount to about 
10 % (during the years 1 020— 55). This signifies that a tenth of the 
men living to an age of 70 years are reported at least once io the 
Temperance Board and are regarded as alcohol addicts. 

In this connection, it may he observed that a calculation of 
how great a part of the Stockholm population annually is reported 
and taken care of on account of alcoholism will not form a true 
estimate* of conditions. The figure obtained is approximately one in 
a thousand. In order to arrive at this figure, the number of those 
reported in the whole population of men, women and children is 
computed. The children cannot become inebriates and the women 
do so comparatively seldom. Therefore, the women and children 
should not be employed for the purpose of attaining 1oy> percentage 
figures for the men. A differentiation between the sexes and 
between individuals of different ages should be made. In reality, 
the risk run by young individuals is inconsiderable. A person 
can only’ be designated an alcoholic after abuse of spirits of many 
years’ standing. In Stockholm the risk culminates at about the age 
of 45, thereafter decreasing. 

If n true orientation of conditions is desired, risk figures should 
be calculated in order to acquire a conception of the number of 
20-year-olds, 25-year-olds, 30-year-olds, etc., who are taken care 
of annually for the first time. Then, one person is imagined to live 
through these ages, respectively and is exposed to the risks involved, 
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in their proper turns. In this way, by summing up the risks, a 
cumulative figure is obtained for the total risk, during the course 
of life, of being reported at least once on account of alcoholism. 
The same method of calculation has been employed with regard 
to the men in Malmo. The result is set forth in Table 2 and Fig. 1 
and 2. 


Table 2. 

The risk of alcoholism in the population of Malmo. 


Men 1929—33 


Men 1934—38 


Women 1929 — 38 


Age at 
first 
deten- 
tion 


3 | O- 

< g £ c £ 
S* v ^2 
S C- C.(R 

" go § 

o 


15—19 

20—24 

25—29 

30—34 

35—39 

40—44 

45—49 

50—54 

55—59 

00—64 

65—69 

70—74 


i 5237 7 

5S44 33 
5443 43 
4973 60 
4329 71 
4190 82 
4039 77 
3441 46 

2617 23 
1828 12 
1364 3 

934 — 


I 1.3 
G.9 
14.9 
26.8 
43.4 
62.1 
80.0 
92.3 
100.3 
106.2 
108.2 


15—74 457 


5618 48 
6246 67 
6913 69 
6140 S2 
5340 108 
4653 91 
4388 66 
4137 SO 
3437 48 
2492 31 
1626 13 
1091 2 


rfc-a 

£ i c O > 

~ c 5 *3 5- 

5. c ^ 

5- s- » » 3 

e •" C Cera 
Sa? OS 

"It 


6248 1 

7078 6 

7418 7 

6443 13 
5656 7 

5287 7 

4912 8 

4435 7 

3576 1 

2658 1 I 

2059 1 


s* = n 

/-N *-< C 

^ Q 2 

a ^ ^ 

I-f 


19.3 110.8 

14.0 123.2 

12.4 134.0 

5.0 140.9 
1.8 142.4 j 


: - J — 1 I 

L >029-33, increases 

a » er that time. (For 5 1« 0 7“ r 5 ° ™ d 
Jacking). The total risk Ti mI ° maihn c »"«™i ng age is 
regard to the ° ! 70 is «« %• Also, 
between 40 and 50 years ofL^Thn ."‘T rlsk se ™ s to lie 

hgnre series are probably due in arilics prevailing in the 

risk figure is t,2 £ in ""*»»■ The totn. 

figures indicate that conditions, at present' 031 ' 35 ’ ®’® % ’ T, ' C 

' presenl - ara more serious in 
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0 10 20 20 40 SO 60 70 


year* 

Fig. 1. The frequency ot alcoholics in Malmo 1929 — 33. The whole line shows 
t he number of men nt different ages being taken care of at least once, the dotted 
line the number of men being interned. 



O 10 20 30 40 50 60 70 


years 

Fig. 2. The frequency of alcoholics in Malmo 1934 — 3S. The whole line shows 
the number of men at different ages being taken care of at least once, the 
line the number of men being interned. 
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Malmo than in Stockholm. Naturally, it is impossible to make a 
statement regarding the causes in this connection. Malmo lias, per- 
haps, a traditional attitude towards alcohol differing from that of 
Stockholm. Also, maybe, the short distance from Copenhagen is 
of some significance. Social-economic conditions of various kinds 
may, possibly, exert an influence. In any case, it is impossible to 
make a definite statement without having the benefit of more 
comprehensive investigations than those performed by the authoi . 

The risk for women in Malmo amounts only to 0.5 %, correspond- 
ing, approximately, to the Stockholm figure of the period 1931 35 


which was 0.6 %. 

These figures appear to he incredibly high. An approximate 
rough estimate will be made in order to show that the calculations 
are not preposterous. The culmination of the risk at about the 
age of 40 should be kept in mind. Accordingly, on an average, 
persons reported in 1935 were born in 1895, some after and others 
before that year. Moreover, 1,465 children were born that year in 
Malmo, 763 of which were boys. 16 % of the hoys will probably die. 
Thus, 641 will reach the age of 40. Now, when 14 % are taken care 
of by the Temperance Board, this means that 90 persons are 
detained annually. In Table I the real figure will he seen to he 
substantially higher which is due, inter alia, to the fact that some 
people have immigrated into Malmo. 

In consideration of this point, inebriates may, perhaps, he 
suspected of moving in to the cities to an especially great extent. 
Consequently, a migration of partly alcoholized individuals may he 
the reason of the high figures. With regard to Stockholm, the pre- 
sent author has been able to deny this. An investigation of condi- 
tions in Malmo reveals that the natives are detained as much 
as the immigrants. 


The calculations have been performed in the following way 
With the help of the Census of 1930 and with regard to the a«c 
distribution of the material, the percentage of inebriates who were 
natives was determined, if the material was of the same com- 
position as the population of the town of Malmo in the correspood- 
mg ages The figure for the period 1929-3S was 38.3 %, and flic 
observed f.gnre was 35.5 %. The difference is 2.9 x 2 0 V and 
consequently, is not statistically significant. As regard's the ™ mc 
the corresponding figures are 35.9 % and 27.0 %. The diZZ^ 
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8.3 ± 8.6 %. still, the birth-place of part of the material is un- 
known. Also, there is reason to conclude that some of these people 

were born in Malmo. If this is assumed to have occurred in a third 
of the cases, a not improbable supposition, the observed figures 
w ill be 38.3 % with regard to the men, and for the women 30.5 %, 
the difference being still less. 

In considering the figures, it should be kept in mind, 1), that 
the inebriates belonging to the upper classes are, to a great extent, 
taken care of privately, as alread 3 r mentioned. Thus, these figures 
are a little too low. Furthermore, 2), persons are often taken care 
of on account of alcoholism only after having been deeply degraded 
and socially unfit for a long space of time. In other words, some 
people die or have time to emigrate before they are subjected to 
detention. Finally, 3), as mentioned above, inebriates who have 
lived in Malmo and have been taken care of there, but have not 
been registered in that town, have been sorted out. But alcoholics 
registered in Malmo but taken care of elsewhere have not been 
included. For these reasons, the figures are decidedly too low. It 
is here a matter of pronounced minimum figures. 

With a view to further differentiating the character of the 
material, this has been grouped in accordance with the degree of 
seriousness, with the help of the particulars noted by the Board 
at the first report. The cases have been classified in 4 groups, viz., 
doubtful cases, warned cases, supervised cases and interned cases. 
The classification of the material into these groups is illustrated in 
Table 3. 5 % of the 457 cases, reported during the period 1929—33, 


Table 3. 

Distribution in regard to tire measures taken by the Board at the first report. 


Year 

Doubtrul at 
the first 
report 

Warned at 
the first 
report 

Supervised at 
the first 
report 

Interned at 
the first 
report 



Total 

Num- 

ber 

Of 

/O 

Num- 

ber 

% 

Num- 

ber 

% 

Num- 

ber 

0/ 

/0 





M e n: 





1929—1933 

23 

5.03 

257 

50.24 

94 

20.57 

83 

18.16 

457 

193-1—1938 

55 

7.80 

383 

54.33 

182 

25.82 

85 

12.06 

705 

1929—1938 

78 

6.71 

640 

55.08 

276 

23.75 

168 

14.46 

1162 





W o m e n: 





1929—1938 

8 

13.56 

23 

38.98 

22 

37.29 

6 

10.1 7 

* 59 
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■were doubtful, not quite 60 % were only warned, about 20 % ^re 
supervised and an approximately equal amount were interne . ’ 

rn-oup of doubtful cases, consisting of 23 persons, comprises 
individuals whose whereabouts were unknown. These persons 
might very well have been pronounced alcoholics. In addition, the 
report was withdrawn in 2 cases and another 2 cases had been 
admitted for care at a hospital. The remainder constitutes persons 
concerning whom the Board was undecided, and omitted to take 
definite steps. More than 2/3 of the doubtful cases in this period 
have since been reported a second time, and, in most instances, vigo- 
rous measures have then been adopted. As regards the period 
1934—38 similar conditions prevail. Among the doubtful cases, 
viz., 55 persons, 10 were not to be found and 21 had been taken care 
of by another authority or institution; the report was withdrawn 
in 4 cases. The doubtful cases have increased somewhat, i. e. to not 
quite 8 %, but those interned have decreased to 12 %. The warned 
cases still form the majority, i. e. about 51 %. Supervision is now 
performed to a somewhat greater extent, that is to say, in almost 
26 % of the material. The reports against the doubtful individuals 
have been repeated in half of the cases. However, the figure for 
recidivism is lower in this period which is, of course, dependent to 
some extent on the fact that the observation time is too short. 


Those reported and termed doubtful, in 1938, have, in all likelihood, 
not had time to incur a renewed report as the present investigation 
terminated in that year. 


For the sake of completeness, it may lie pointed out that with 
regard to women conditions arc similar to those of men. During 
the vhole of the period 1929 — 38, the doubtful persons comprised 8 
cases, viz., 13.6 %, the warned ones 39.0 %, (he supervised ones 
37.3 % and those interned 10.2 %. Finally, a conception of the 
risk of being detained and interned at the first report would be of 
interest. With regard to men at the age of 70, this risk amounts to 
% durin 8 the P eriod 1029 — 33, and, during the period 
. 38, 11 e 0 uals 2 -° %• These are lower than the figures mven 

m the abovementioned work concerning the Stockholm material 

mZIT’ti 1116 3rC qUitC com P arablc - 1” Hie Stockholm 

Ins C 1! 'f f aU , If" 8 inlWncd in u '» “im* °f » lifetime 
as been ascertained, while, in the Malmo material, the risk of 

being interned at the first report has been determined. Several of 
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those not interned then have been so later. Thus, the figures now 
presented denote only that part of the risk which refers to the first 
report and, consequently, the figures are lower. 

However, also the total risk of being interned, during the course 
of a lifetime, has been determined in the Malmo material, irrespect- 
ive of whether internment occurred in connection with a first 
or second report. Accordingly, during the first period 1929—33, 
this risk with regard to men will be found to equal 5.5 % and, 
during the second period, 3.1 %. The lower figures in the later 
period are, of course, due to the fact that too short a space of time 
has elapsed. Several of those reported in this group will be interned 
in the event of a relapse. Wien these figures are compared with 
those of Stockholm, the risk of seclusion will be seen to lie sub- 
stantially lower than in Malmo. During the period 1926 — 30, 
the figure was in Stockholm 2.0 % and, during the period 1931 — 35, 
2.3 %. With regard to the women in the Malmo material, the risk 
of internment, during the period 1929 — 38, was 0.2 % which 
corresponds to their low risk figure for alcoholism. 


The risk oj Alcoholism in Uppsala. 

An investigation has also been carried out into the risk of 
alcoholism in Uppsala, based on the risk figures for fifteen years 
e. g. 1922—1936. The result is shown in Table 4 and Fig. 3. 


Table 4. 


The risk for a man in Uppsaia of being reported by the Temperance Board and 
Hip risk of bcine interned 1922—1936. 


Age 

Risk of being 
reported 
during 10 years 

Cumulative 
number in 1000 
individuals 

Risk of being 
interned 

Cumulative 
number in 1000 
individuals 

- 

15—25 

25—35 

35 — 45 

45 — 55 

55 — G5 

65 — 75 

75 — 85 

5.82 

17.01 

15.14 

21.10 

7.C7 

8.08 

5.82 

22.73 

37.53 

57.84 

65. 06 

72.62 

72.62 

0.54 

2.91 

3.68 

6.39 

0.67 

0.54 

3.45 

7.22 

13.47 

14.12 

14.12 

14.12 
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different degree of activity of the Boards. The difference be- 
tween Stockholm and Uppsala is of a more moderate size, and it 
is not possible to make any definite pronouncement on this point 
For general reasons one should expect that the risk of alcoholism 
is greatest in the larger towns, lower in smaller towns and lowest 
of all in the country. The prohibition system is most effective in 
rural regions and less so in towns, where bars and restaurants are 
available. In addition, and particularly for the large towns, there 
has been the clandestine sale of spirits, which earlier on was un- 
doubtedly more considerable than what it probably is nowadays. 
There are no figures allowing of a verification of tins supposition, 
and it should be firmly staled that even if, on an average, diffe- 
rences of the kind assumed should be found, this still does not 
exclude the fact that a number of localities show appreciable 
divergences. For if we examine the frequency of the offence of 
drunkenness, wc find great differences between different Swedish 
towns, and it is after all not out of the question that considerable 
differences could be ascertained as regards the risk of alcoholism 
also. 


Measures adopted by the Temperance Board. 

Now, from a practical point of view, it is of interest to ascertain 
in what way the measures taken by the Temperance Board have 
caused the desired effect. Unfortunately, it is impossible to procure 
data regarding the extent to which persons taken care of can be 
restored to a normal manner of living, for a shorter or longer time. 
The reported persons have not been observed continuously. The 
only data in existence arc of a negative kind. That is to say, figures 
are to be found revealing bow often people reported once are liable 
to repeated charges. However, when a person has not been subject- 
ed to repealed reports, this may be attributable to his having mov- 
ed to another place. It may he assumed that inebriates, submitted 
to intervention, rather often find it suitable to change their place 
of residence. Undoubtedly, many people do not find it agreeable to 
remain after having been dealt with more or less publicly. They 
prefer to change their abode to a place where nobody knows any- 
thing about them. Relatively often, drunkards are unemployed, 
which compels them to seek work not only in Malmo but also else- 
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where. This tendency is counteracted, to some degree, by the 
fact that inebriates may be expected to have difficulties in fmc mg 
new employment, as they are not very diligent. In any case, there 
is reason to suppose that new reports occur to a much lesser exten 
than failure. to improve or relapse. Therefore, the figures must 

be regarded as minimum figures. 

In a comparison between the two periods, the most important 
difference with regard to the Board's procedure is, on the one hand, 
that internment has been imposed upon the reported persons to a 
somewhat lesser extent in the later period than in the eailicr one. 
On the other hand, they have had to submit to supervision to a 
correspondingly greater extent. Possibly, this is due to an increase 
in the staff of the Board which has enabled supervision to be 
practised more frequently. 

In order to acquire a general idea of the effect of the activity of 
the Temperance Board, the frequency of recidivism will be examin- 
ed. In this connection, it should be kept in mind that a certain space 
of time must, of course, elapse before a person who has been report- 
ed once may he liable to a second misdemeanour and report. Only 
cases with comparatively long observation time arc of any interest. 
For this reason, also here, the material has been divided into 
two periods, viz., cases during the years 1929—33 (the earlier 
period) and cases in the years 1934—38 (the later period). The 
figures of the later period are of little interest on account of the 
short observation time. They are only presented for the sake of 
completeness. 1 

Now, manifestly, during the earlier period, 81 % of the cases ' 
were reported a second time (cp. Table 5). 63 % of those 
reported twice were subjected to a third complaint and 58 % of 
those reported a third lime were again taken care of. In oilier words, 

Iw f : equcncy is exlremc| y '"S' 1 - As has been pointed out 

hove, the fact must be kept in mind that there is, in all probability 

a certam tendency among those reported to change their place of 
“ .f* repeated intervention. In aE 

The 


removal owing to death also has to be taken into account 


of thffS onLiTeSdby « Of COncU,sfom 011 «* basis 

However, Ure resrtu were not 



340 


GUNNAR DAHLBERG. 


Table 5. 

Frequency of recidivism. 




Men 


Women 


1929—33 

1934—38 

1929—38 

1929—38 

Reported at least once 

457 

705 

1162 

59 

» » » twice 

369 

284 

653 

26 

• * » * in per cent of 





the number reported once 

80.7 

40.3 

56.2 

44.1 

Reported at least three times 

234 

85 

319 

13 

» i » > * in per cent 





of the number reported twice .... 

63. 4 

29.9 

48.9 

50.0 

Reported at least four times 

136 

20 

156 

3 

, » » > » in per cent 




23.1 

of the number reported three times 

58.1 

23.5 

48.9 

Reported at least five times 

64 

2 

66 

2 

, , i > » in per cent 



42.3 

66.7 

of the number reported four times 

47.1 

10.0 

Reported at least six times 

25 

— 

25 


, , » » » in per cent 



37.9 


of the number reported five times 

39.1 



Reported at least seven times 

11 


11 


, , , » » m per 





cent of the number reported six 

44.0 

— 

44.0 

— 


last-mentioned fact plays a greater part when reportng in higher 

sees is examined. In consideration of the fact that 40 is the 
mean age' ,vith regard to reports, a not 

figure in the material must be reckoned with. The figures are nun 
mum ones, inasmuch as the longest observation time is 1C yea 
and the shortest is 5 years. If the observation time ted been ^ 

e. g„ 10 years throughout the material, Jj < S comprise 

been higher. As regards women, the ealeu g . 

too small a number of eases to permit the having of ondus 
The high frequency figure of repeated reports 
that the result of intervention by the Tempera ionof 

very brilliant. In order to gain a more differentiated c P 
conditions, the cases have been divided with regard to 
of procedure adopted at the first report. 
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Doubtful cases al the first report. 


This group embraces cases which gave definite reason to be- 
lieve that the person in question was addicted to alcohol. How- 
ever, the Temperance Board did not adopt special measures in 
these cases. The reason was, for instance, that the whereabouts of 
the person concerned were unknown, or he had been taken care of 
by another institution or, again, in a few cases, the Board had 
hesitated, as a matter of fact, concerning the suitability of inter- 
ference. The motive had been that the individual was either too 
young or for other reasons was regarded with a certain amount of 
optimism. 


Table 6. 

Doubtful cases at the first report with regard to a second report and measures 

then taken. 



a 

a 

Q 




Measure at the second 

report 



S 

o 

*-i 

c+ 

O 

No measure . 



1 


l 

~ 

Year 

ul at tl 
report 

O 

P 

to 

3 

P. 

3 

o 

S3* r*- 
Q £* 

w 5* 

Not 

addicted 

Doubtful 

Warned 

Supervised 

Interned 


O 

in 

JO % 

3 

V 

5? 

55 

Number 

vO 

Number 

O" 

Number 

55 

Number 

55 


1929—1933 23 
1934—1938 55 
1 929 — 1938 ; 
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the first report. No doubt, in many of these cases, it would have 
been appropriate for the Board to have intervened more strictly. 

ma y, the figures emphasize the legitimate in also counting the 
group of cases characterized as doubtful as real alcoholics. 


Warned cases ai the first report. 

87 % are reported again and, in the majority of cases, they are 
the object of repeated warnings (42 %), supervision (32 %) or 
internment (18 %). When, also here, those not subjected to repeat- 
ed reports, and those against whom definite measures have not been 
adopted at the second report, are regarded as improved, the figure 
21 % will be obtained which is, of course, an extremely low figure. 

Table 7. 

Warned at the first report with regard to a second report and measures then 

taken. 



The warned cases have worse future prospects than those regarded 
as doubtful. Nevertheless, with regard to both groups, it is mostly 
to be expected that the person concerned will have to be taken 
charge of again. Table 7 also gives figures illustrating what has 
happened to those considered as doubtful or only warned. 65 / 0 
of these cases have been reported a third time and have, then, in 
more than half of the cases, been subjected to stricter methods. Still, 
in 35.2 % it has been considered sufficient only to warn the indi- 
vidual. In other words, it is evident that the Temperance Board has 
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great patience and avoids interference as far as possible. As a mat- 
ter of fact, the figures give the impression that the adoption of more 
severe steps would have been more appropriate at the very first 
report and, likewise, in the event of a second report. 

Finally, it is of interest to note the age distribution among 
those warned at the first report (Table 8). It will be seen that 90 % 

Table 8. 

Warned at the first report with regard to age. 

Men 1929—1933. 


Age at the 1st 

All cases 

Cases reported twice 

report 

Numl >er % of tota] 

— r — . 



—19 

20—29 

30—39 

40—49 

50—59 

60—69 

Total 


5 

49 

77 

S3 

34 

9 

257 


3 

43 

70 

71 
31 

6 

224 


60.00 

87.76 ± 4.7 
00.91 ± 3.3 
85.54 ± 3.9 
91.18 ± 4.9 
66.67 


8/. 16 -J-. 2.1 


— • — ■ I | 

reappear at the age of 30—40 vears and iwh 41 , , 

for the m-mm 90 ra ! Y and ’ furlher ’ that the figures 

ior the group 20-60 years of age remain at a higher level thnl f 

thegroups under 20 and over 60 vears f ' n J than for 
have lower figures is probablv tn i ’ cfactthatthe2( >-y< ear-olds 
tively frequent *£££££ compara- 

be expected that the person in mi r grou? ’ ls especially to 
The fact that repeated reports d ^ ^ G P ai ts to anolIlc r place, 
individuals is probably nartlv CCreaSe Wth regard to the older 
ality in this 

homes for the aged. } ’ 1 1CIr i>clng laken care of at 


68 0 / ftl P C ° SeS ajter tbe f^t report 

k /o of the supervised mm 

renewed intervention. When those m "' arC sub i<*tal t, 

subjected to definite » “°‘ "W* ** n ' 

are SM regarded as improved ^ ° f re F e »ted reports 




344 


gunnar dahlberg. 


Table 9. 


Supervised at the first report with regard to a second report and measures 
then taken. 


Year 

Supervised at the 1st 
report 

Reported a 2nd time 

The latter in % of the 
1st report 



Measure at the 2nd 

report 


•Doubtful -f warned at 
1 the 2nd report 

Report- 
ed a 3rd 
time 

No measure 

Warned 

Super- 

vised 

Intern- 

ed 

Not 

addic- 

ted 

Doubt- 

ful 

Number] 


Number 


e 

3 

tr 

O 

a? 

Number 

as 

(Number 

S? 

(Number 

a? 









M e n: 








1929-1933 

94 

64 

68.1 

i 

l.C 

3 

4.7 

19 

29.7 

25 

39.1 

16 

25.0 

22 

ii 

50.0 

1934-1938 

182 

56 

30.8 

i 

1.8 

8 

14.3 

10 

17.9 

18 

32.1 

19 

33.9 

18 

8 

44.4 

1929-1938 

276 

120 

43.5 

2 

1.7 

11 

9.2 

29 

24.2 

43 

35.8 

35 

29.2 

40 

19 

47.5 








W o m e n; 







1929-1938 

22 | 

14| 

63.6| 

-I 

H 

2|l4.3| 

1 

7.1 

8(57.1 

3(21.4) 

~l 

“I 

— 


the result would have been better. It will be seen, in table 9, that 
the person concerned is reported a third time in 50 % of the cases 
which have been supervised at the first report but, at the second 
report, have been regarded as doubtful or only warned. 

Interned, cases at the jirst report. 

The cases interned at the first report are undoubtedly a group 
of very serious instances of alcoholism. 72 % are subjected to repea- 
ted reports (cp. Table 10). It is noteworthy that the Board has 
considered 8 cases to be doubtful at repeated reports and only 
resorted to warning in 12 cases. This suggests a definite improve- 
ment in these cases, as not even supervision has been considered 
necessary. Thus, this group comprises 24 % of the cases interned 
at the first report. When the maximum figure of those improved is 
again calculated, 41 % is obtained. In other words, the impression 
is given that internment has a better effect than supervision and 
warning. The prospect of reforming an alcoholic is, apparently, 
greater if lie is treated with a certain degree of severity rather than 
leniently. However, in order to be able to draw an absolutely defi- 
nite conclusion, it is necessary to examine the reason why the person 
concerned has not been subjected to repeated reports and, then, 
especially the degree to which change of residence occurs. In any 
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case, the figures do not offer any 

only°vrarned at the second report are subjected to a repeated report. 
In half of these cases the person is subjected to mlcrnmcn . 
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In order further to illustrate internment, the frequency of re- 
peated internments is given in Table 11. 40 % of interned cases 
are detained a second time and 34 % of these are subjected to in- 
ternment a third time in the earlier period. 


Summary in regard to treatment of alcoholics. 

The above-mentioned figures illustrate the fact that the relaps- 
ing frequency is very high among alcoholics. This also concerns 
cases which have been considered doubtful or only warned by the 
Temperance Board. In other words, it is desirable that measures 
arc taken to obtain better results. The figures stated mostly indi- 
cate that the Board should adopt vigorous measures to a more 
extensive degree. It is natural that a warning should be ineffective. 
An alcoholic does not change his way of living without cause. That 
he is inefficient in his -work, that acquaintances shun him and that 
his family finds him intolerable has not made him give up drinking. 
It is evident that a more or less solemn warning from a Tempe- 
rance Board cannot often have any lasting effect. Supervision 
should he imposed more frequently with regard to mild forms of 
alcoholism. Cases should not be dismissed, and the person in ques- 
tion should not be regarded as doubtful to the extent hitherto done. 
Furthermore, the Board should not content itself with administer- 
ing warnings quite so often. In many instances, warning is an 
emergency step owing to the staff of the Board being insufficient in 
number to permit effective supervision of a considerably greater 
number of individuals. At all events, it is here a question of -a 
very unremunerative form of economization on the part of the 
society. If one or two extra officials were employed and super- 
vision could be enacted more extensively, it is probable that expen- 
ses for the custody of a not inconsiderable number of persons 
would be spared. With regard to internment the present author 
has already propounded that a special institution for short time in 
ternment should be established. Certainly the conception that 
long internment must have a favourable effect is not very we 
grounded. An inebriate can never be restored to a normal manner 
of living if it has not been possible to inculcate upon him a desire 
to give up alcohol. The idea that a long period of internment is 
more favourable than a short one is, no doubt, to be connected with 
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the fact that alcoholism is regarded as a disease. Therefore, it is 
believed that the prospects of recovery are greater the longer the 
time during which the afflicted person is taken care of. Manifestly, 
it is necessary that the individual taken charge of is permitted to 
sober down, and have time to think matters over, and reflect 
whether it is not too risky to continue in the same manner as be- 
fore. In this connection, the satisfaction felt in becoming intoxi- 
cated has to be weighed against the troubles incurred when the 


ciaving is appeased. It will hardly make a great difference whether 
the individual is allowed to meditate on this point for a whole year 
or only for a month or two. The possibility, then, remains that 
the desire for alcohol will diminish with time. Nevertheless, this 
does not seem probable. During a longperiod of enforced continence, 
sober habits are formed which are opposed to those acquired durum 
a much longer time and which resulted in alcoholism. Still, the new 
habits are connected with altogether specific surroundings and a 
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whereas internment^ for a long period of time is quite a different 
matter. Then, the individual is separated from his family. His 
presence at a Home for Inebriates cannot be concealed. Further- 
more, in many cases, he loses his work, even if there are examples 
of kind-hearted employers who let these individuals keep their jobs. 
When an alcoholic has been interned for a long stretch of time diffi- 
culties often confront him on his release. He feels conspicuous and 
he has a hard time finding work. Then, it is natural that he should 
turn to drink to find comfort in his misery and to experience a 
moment’s light-heartedness. 

Apparently, in many cases, supervision is too lenient a procedure, 
while long internment is too severe. Therefore, I have suggested 
that short term internment should be organized at a special institu- 
tion for a period of two months, at the most. Then, the person con- 
cerned would have time to sober down and think things over. More- 
over, it would be possible to conceal his stay at the institution. Also, 
it would be easier to arrange for him to be permitted to keep his 
work. He would not come into contact with degraded inebriates, 
interned for the second or third time, to whom the institution is 
nothing but a sanatorium where one gathers strength for new 
excesses. This proposition was put forward as early as in 1934. 
It has not met with public opposition or criticism, but, on the other 
hand, it has not been accepted by the authorities. 


The social character of the alcoholics. 

From a social point of view, alcoholics are characterized by the 
fact that they can no longer perform the minimum claims laid 
upon them as citizens orving to misuse of alcohol. For many rea- 
sons, it is impossible to obtain statistical support to an illustration 
of the defects manifested by alcoholics. The moral incorrigibility 
and AA'ant of consideration displayed at their work, in company 
during spare time, and in their family life, entails only gradually 
consequences of a more definite character. Viz., they are dismissed 
from their jobs, they are convicted for drunkenness and, further- 
more, they are disorderly, and are sentenced for assault and battery 
or other crimes. Before entei'ing upon these sides of the social 
character of inebriates, a short survey of the material Avith regard to 
age, sex, civil status and occupation will be delivered. 
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The fact that the mean age at the time of the first report is ns 
high as 40 years is a matter worthy of attention. This implies that 
the individual has 'often been misusing alcohol for more than n 
decennium, before reaching the state at which he was reported to the 
Temperance Board because of incorrigibility. In this connection, 
it may be noted, regarding the risk of being sentenced for drunk- 
enness, that the maximum risk lies at about the age of 25, ac- 
cording to the author’s earlier investigation concerning conditions 
in Stockholm. The mean age in Stockholm is as high as 45 years, 
with regard to reports to the Temperance Board. The matter has 
been put forward as follows: The risk of being convicted for drunk- 
enness ls greatest at a young age when the hazard with regard to 
alcohol and the police is underestimated. The risk of being reported 
to the Temperance Board is greatest at an older age when an exien- 
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Sivc experience of alcohol and the police has been acquired. More- 
over, it follows, as a matter of course, that when a young person 
gets drunk, more or less continuously, this is apt to be ascribed, at 
least partly, to the lack of common sense appertaining to youth. 
The matter is not considered to be as serious as in the case of 
middle-aged persons. It is believed to be a comparatively easy task 
to reform a young person to a more normal way of living. This is, 
doubtless, manifested by the fact that the Temperance Board is 
satisfied with lenient measures to a fairly great extent concerning 
young individuals. Quite often the case is considered doubtful or a 
warning is regarded as adequate. In this connection, the fact 
mentioned before may here be emphasized viz., the frequency of 
recidivism for doubtful cases or those warned is very high and 
repeated reports are to be expected in the majority of these cases. 
Certainly, optimism with regard to young alcoholics is far from 
always justifiable. On the contrary, it is to be expected that when a 
person conducts himself in his youth in a way leading to report to 
the Temperance Board, he is not a promising character. There is 
reason to resort to vigorous action in order to give the individual a 
more effective warning than that administered by the Temper- 
ance Board. 

With regard to the very old a less strict procedure is thought 
to suffice. In many instances, perhaps, the case seems such a hope- 
less one that it is not worth the trouble to intervene. 


Sex distribution. 

As has been mentioned before, the men comprise 95.2 % of 
the material. The risk figures submitted earlier afford the best 
basis for a comparison between the sexes. (Cp. Table 2) It is to be 
observed that the total risk, during the period 1929—33, for a 
man living up to the age of 70 years was 10.8 % and, for a woman, 
0.5 %. Thus, the risk for women is 5 % of that of the men - T,ie 
figures for the later period, 1934 — 38, are 14.2 % for the men. 
Here, the risk run by the women is 3.5 % of that of the men. 
Of course, this is partly to be explained by the difference in 
custom between men and women with regard to the use of 
alcohol. No doubt, also the economic difference plays a part in 
this connection. Under these circumstances, it is difficult to decide 
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the extent to which the constitutional disposition of women to fall 
for continuous abuse of alcohol differs from that of men. However, 
if a woman is reported to the Temperance Board, the risk of recidiv- 
ism is about equal to that of a man. 


Civil status. 

When a conception of the frequency of marriage is to he ob- 
tained divorced people as well as widows and widowers are included. 
The point of interest is whether alcoholism involves a change in the 
frequency of marriage. On the one hand, it may be suspected that 
the alcoholic habits of a young person should be founded on quali- 
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tuhon, seems to be rather high and, at any rate, not lower than that 
of non-delinquent girls. Table 13 shows figures of the frequency 
of married persons in Mahno and in the alcoholic material. The 
frequency is higher among the inebriates in the younger groups than 

in the corresponding ages of the average population. This difference 

is erased at a higher age (after the age of 30) and, thereafter, the 
figures seem to lie on a somewhat lower level for the alcoholics. 

In the material data will be found of the number of inebriates 
who live together in a state of cohabitation. If these cases are 
regarded as marriages, the figures for alcoholics of higher age 
come to lie almost on a level with those of the average population. 
However, the figures of cohabitation are not included in the popu- 
lation figures. If that was the case, the figures of comparison 
would, perhaps, be somewhat higher. Still, the figures reveal, to a 
certain degree, that young alcoholics regard themselves and are 
regarded by the opposite sex with some degree of optimism. No 
doubt, if there is any change at a more mature age, it wall disclose 
the fact that habitual drunkenness somewhat diminishes the pro- 
bability of entering into marriage but, still, the influence of age is 
not verj r distinct. The marriage frequency in Stockholm was some- 
what lower among the alcoholics than in the average population. 

Negative results have been obtained in an investigation con- 
cerning the difference between the internment frequency of married 
and unmarried people. No difference was ascertainable. 

Trades and professions. 

It has been mentioned before that the inebriates in the well-to-do 
classes are detained by the Temperance Board to a fairly small 
extent. When the person concerned is well off, the possibility 
of arranging private care is quite often made use of. Easy cir- 
cumstances have the effect that many reasons for intervention 
cease to exist. The rich person does not have to apply for public 
assistance and does not expose his family to neglect, etc. Therefore, 
it is natural that the majority of individuals belong to the lower 
classes, in a classification of the material into trades and professions. 
Those reported have been classified in the unqualified trades and 
the more qualified ones. The latter term denotes craftsmen, 
clerks, commercial travellers, lailway officials, policemen, etc. A 
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third "roup comprises chiefly dock-workers, sailors, and persons 
L a trade bringing them into contact with alcohol, e, g., waiters 
and waitresses, and (prostitutes and) women who have only been 

married. As corresponding grouping according to occupations doc 

not exist with regard to the whole population of Malmo, tho flpnes 
offer little information, merely illustrating the above-monlroned 
fact that a very insignificant number of the upper classes have 
been represented. Therefore no table is given. However, it is of 
interest to examine the relative frequency of especially severe 
cases of alcoholism within these groups by means of ascertaining 
the frequency of internment. It has been found that the frequency 
of interned persons and those interned repeatedly is especially 
high with regard to the more qualified occupations and the 
sailors. The female material is too small to permit the drawing 


of conclusions. 

The school education of the persons concerned is of greater inte- 
rest. Alcoholics deriving from the upper classes who have been 
afforded a better education and, in some cases, have even passed 
the matriculation, may be expected to some extent to degrade them- 
selves socially. Therefore, they come to belong to a lower class 
with regard to their occupation. Also, it has been revealed that the 
number of persons with secondary school education is comparatively 
great, i. e. 4.5 %, and the number of those with higher education, 
i. e, matriculation and, in some cases, continued studies, compri- 
ses 2.2 %. In total these two groups constitute 6.7 % of the 
material. The corresponding figure for the Stockholm material 
was 8 %. Both witli regard to the Malmo and the Stockholm cases 


only a comparatively small number of those educated at secon- 
dary schools have passed matriculation, viz. only a fourth. This 
figure indicates that children of parents, who were in a position to 
send them to secondary schools, run a not altogether insignificant 
risk of becoming alcoholics. But, these cases consist mainly of children 
who have not been able to make nse of their education, on account 
• o aziness or lack of talent. In this connection, it should be kept 
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is hardly any reason to assume that in general the well-to-do should 
have better characters than the poor or react against alcohol in 
another way. It should be added that economical factors play a 
role because the poor cannot afford to buy alcohol to a very great 
extent and are more dependent on their capacity for work. 


Capacity for work . 

- An investigation with regard to the extent to which a person 
is continuously unemployed or out of work, for some reason or 
another, presents the result that those reported have work in most 
cases, viz., in 75 %. In this connection, it should be remembered 
that alcoholism with regard to labourers and simpler forms of 
work, on the whole, is not as fatal as in the more qualified occupa- 
tions. Nevertheless, even when this circumstance is taken into 
account, the figures seem rather high. The fact that the individual 
is out of work 'may, of course, in some instances be due to his age. 
But only 20 % in this group are above 60 years of age and, con- 
sequently, 80 % of the unemployed are under the age of 60. With 
regard to the frequency of recidivism the group of unemployed 
seems to have the highest frequency of reports. 

Public Assistance. 

A consequence of lowered capacity for work is that the person 
concerned has to receive assistance out of public funds. In 
many instances, the individual is supported by his relatives, but 
reliable figures of the frequency of this form of relief are non- 
existent. 36.7 % have either received public assistance or unem- 
ployment relief. In consideration of the measures adopted the 
group in receipt of public assistance seems to represent a more 
severe type of alcoholism. Thus, they are relatively often interned 
and seldom only warned. On the other hand, those receiving un- 
employment relief seem to be interned comparatively rarely. 
Only 22.4 % of the indigent alcoholics receiving relief are reported 
by the Poor Relief. It is, indeed, strange that the Poor Relief has 
not realized, to a greater extent, the unsuitability of only admi- 
nistering relief, and that it is also necessary to arrange for the person 
concerned to be taken charge of by the Temperance Board. 



the occurrence 


OR ALCOHOLICS 


AND TlIEin TREATMENT. 


355 


Grounds for internment. 


Data concerning grounds tor internment arc to be found with 
regard to 327 men. It will be noted that in 231 cases only one. 
oround for internment is stated, in the rest two or more reasons 
are given. 26.9 % were considered a danger to themselves or to the 
safety of others. Repeated cases of drunkenness occurred in 9.8 %, 
and disturbing manner of living in 2.1 % of the cases. In the 
remainder, viz., 61.2 % the grounds for internment were of a more 
or less economical character. That is to say, the family was exposed 


to destitution or neglect, or the alcoholic was a burden to the 
community, or was incapable of taking care of himself. In spite 
of the fact that the inebriates have had work to a relatively great 
extent, the discover}'' that 36.7 % of them have been in receipt of 
public means, and that the internment grounds were of an economi- 
cal character in 61.2 % of the cases, shows that the income, they 
have been able to make has not sufficed to keep poverty away 
from the home. The situation is, most likely, to he explained by 
their lack of efficiency which involves a small income and, no! 
rarely, an irregular one. In addition, the consumption of alcohol 
entails expenses of different kinds, directly or indirectly. 

A special investigation has served to illustrate the. existence of a 
correlation, i. e. if the same ground for internment exists at. the 
first and later reports. As a rule, the reason will he identical in the 
event of a later internment. 


Offences committed concerning drunkenness after (he first report. 

If the steps taken by the Temperance Board for the care of 
inebriates resulted in improvement throughout, no offences con- 
cerning drunkenness after a report would have to be expected. 
However, as iias already been pul forward, the effect of measures 
adopted by the Board is not brilliant, and repeated reports are 
Ike y in the majority of the cases. Thus, it is not surprishm to find 
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valion. No information is given regarding persons who have not 
keen reported again for drunkenness offences. An inquiry regarding 
the observation time discloses that in the group which has been 
watched for a long time (viz., averagely for 7 years) the risk per 
year and per inebriate is 0.35, i. e. on an average one offence every 
third year. 


Alcoholism and criminality. 

Alcoholism may be the cause of a crime but, reversely, an 
individual with criminal tendencies may also, comparatively often, 
become a drunkard. He is a criminal even if he does not fall into 
habits of intemperance. However, it is most presumable that 
inebriates belong to the dregs of society and are criminal to a fairly 


Table 14. 

Alcoholics distributed with regard to crimes committed and frequency of 

recidivism. 
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(drunkenness not included) 
Alcoholics not sentenced (drunken- 
ness not included) 


Total alcoholics 


Alcoholics sentenced for crime 
(drunkenness not included) ... 
Alcoholics not sentenced (drunken 
ness not included) 


S*? 

to >rj 
"1 
2 o 
n » 

O p 


■3 £, 

ff g. 
p* ET 




vP 
O ^ 

*3 o 
o 

So 
o g 
^8 


o 2 
p o 
in >rj 
o 

r* O 

3 & 

O P 


ft o 
^ 2 . 
o 

r+ 

ft < 
O'O 
o 


co 53 

g ft 

"•g 

. rf 

& ft 

g o- 

ft to 


-vO 

o O 

►a ^ 

o 03 
r+ 

ft S' 
ci 3 

ft 


Men 1929—38 


313 

840 < 


26.9 

73.1 


185 

468 


59.1 

55.1 


107 

212 


57.8 

45.3 


45 

111 


32 

27 


Total alcoholics 


59 


54.2' 

45.8' 


17 

9 


100.0 26 


53.1 

33.1 


44.1 


11 

2 


13 


64. 7j 

I 

22.2; 


42.1 

52.41 


11621 100.01 653 ] 56.2] 319 j 48.9] 156 1 48.9] 
Women 1929—38 

I I 

I8.2i 


50.0 3 23.1 


50.0 


large extent. An orientation is presented in Table 14, revealing 
that 26.9 % of the drunkards have been convicted for at least one 
crime. (In this connection, however, sentence for drunkenness 
has not been included.) With regard to the frequency of recidivism, 
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tills appears to be somewhat higher among criminal alcoholics than 
among individuals not convicted of a crime. Further, in the table, 
figures are given concerning the character of the offence. Thus, a 
person has been registered every time he has committed a crime anc 
those who have perpetrated two or more crimes have, consequently, 
been entered a corresponding number of times. Vagrancy consti- 
tutes a third of the crimes. Thereafter, diverse crimes follow, 
such as, inter alia, fraud, sexual offences, etc. Then, thirdly, theft 
is committed in 23.2 %, and in the fourth place, assault and battery 
in 13.3 %. As regards the recidivists, no striking difference can be 
found, but it should be kept in mind that the groups arc small. 
Vagrancy is the most important group of crimes as regards the 
women, comprising 82 %. Theft and other crimes constitute 9 %. 
respectively. It is noteworthy that 54 % of the women have been 
sentenced for crimes. In other words, the women reported for 
drunkenness have been warned or sentenced for vagrancy in the 
majority of the cases and belong to a socially very degraded group 
of people. 


Summary in regard to social character of alkoholics. 


The analysis of the material which has been performed, espe- 
cially, with regard to the social character of the alcoholics can hard- 
ly be said to have offered any new and surprising results. On 
the whole, the Malmo material corresponds to that of Stockholm. 
Principally, people belonging to the lower classes are concerned. 


A not altogether insignificant group comprises individuals who 
have been in a position to attend public schools as children but 
finished school and did not reach the matriculation stage. The 
mean age is 40 years. The marriage frequency is, at any rate, not 
lower than that of the average population. The capacity for work 
JS retained to a comparatively large extent. Assistance at the pub- 
hc expense is afforded in 36.7 %. As in the ease of the Stockholm 
material, it is remarkable that the Poor Relief relatively seldom 
reports the alcoholics they help. The dangerous a 1 ic 
—yafourthofthe materia.. The cr4i„am““ ' 
A fourth of the cases have been convicted for crime, Z S 
B S “‘ **» that of the Stockhoh, I f ' g " rC 
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Results. 

It has been shown that in Maimo among men living up to the 
age of 75 years a little more than 34 per cent are taken care of at 
least once because of their being alcoholics of a chronic type. For 
women the corresponding figure is 0.5 per cent. The risk of being 
taken care of is about the same for persons born in Maimo as for 
persons immigrated to Malmd. These figures show that the spread 
of alcoholism is far greater than generally believed. 

It has further been shown that alcoholics are reported again to a 
very large extent. 80 per cent are reported a second time. The 
figures are highest for those who were only warned after the first 
report and a little lower for those who were supervised for some 
time. The lowest frequency is found for alcoholics who were in- 
terned. The harder the measure taken, the greater is — as a rule — 
the success. 

An investigation into the social character of the alcoholics has 
shown that principally people belonging to the poor classes are taken 
care of by official institutions, which is to be expected, as rich 
people are taken care of privately. It is further shown that the 
alcoholics to a large extent are socially degraded people, living 
on poor relief help or other public assistance. The criminality figure 
is high. 
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CoolsingelB zu Rotterdam, Holland. 


Ober den normalen Vitamin A-Blutspiegel. 

Von 


Dr. med. H. W. SCALONGNE. 

(Bci der Rcdaktion am 7. April 1912 cingcgmigcn). 


Einfuhrung. 

Trotz vielen Untersuchungen die iibcr den normalen Vitamin 
A-Gehalt des Blutes vorgenommen vordcn sind, kann man im 
neuesten Schrifttum otters linden dass die Ergcbnissc dieser Arbei- 
ten nicht mit einander in Obcreinslimmung sind und dass dcr Wert 
des normalen Vitamin A-Spiegels des Blutes dalicr nocb i miner 
nicht geniigend bekannt 1st. (30, 31, 38, 42, 49). Die Autoren schrei- 
ben dies nicht nur zu an Rasseu-, Alters- und Gesundheilsunlcr- 
schieden, vor allem sehen sie die auseinandergehenden Hesullale 
als Folge der Unterschiede in der angewandten Methode, Zweifel- 
sohne werden auch die Ernahrungsgewohnheilen dcr Gegcnd wo die 
Untersuchungen vorgenommen wurden und dcr Wohlsiand soldi 
einer Gegend zur Zeit der Untersuchung einen gewissen Einfluss auf 
die Ergebnisse gehabt haben, veil der Vitamin A-Blutspiegel 
schliesslich von alimentaren Einfliissen nicht unabhangig ist. 

Untersuchungen iiber den normalen Karotingehalt des Blutes 
(5, 6, 19, 48) haben fur die Kenntnis des normalen Vitamin A-Spic- 
gels nur historischen Wert; der Gelialt an Provitamin A ist bekannt- 
lich eine sehr wechsclnde Grosse, wcil sie unmitlclbar alimentar 
bedmgt ist, (5, 6) und daher mit den alllaglichen Nahrimgsuntcr- 
schieden bede utend wecliselt. Auch aus Ergebnisscn von Unter- 
suchungen bei welchen Vitamin A und Karotin zusammen be- 
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f! mmt wurden Q' 2 ’ 3 ’ 1S ) ist es daher nicht moglich Schluss- 
loigerungen uber cleu normalen Vitamin A-Gehalt zu ziehen. 

Dass auch in Arbeiten bei denen beide Stoffe einzeln bestimmt 
wurden solclie auseinandergebende Werte fur das Vitamin A 
gefunden wurden ist als Folge der verschiedenen angewandten 
Bestimmungsmethoden anzusehen (38). Wenn ich aber die Resul- 
late der Untersuchungen bei denen die bekannte von van EeJkelen 
und Emmcrie (9) angegebeno Metiiode benutzt wurde, vergleiche, 
kommen aucb aus diesen in vieien Landern ausgefuhrten Arbeiten, 
bei denen die Autoren vielfach noch Anderungen in der Bestim- 
mungsmethode angebracht haben, wohl sebr verschiedene Zahlen 
heraus, aucb wenn diese Zahlen in die gleichen Einheiten umge- 
rechnet werden. (18, 22, 23, 24, 31, 36, 38, 40, 41, 42, 43, 44, 45). 

Es kann dann aucb nicht wundernehmen dass man den Wert 
der Vitamin A-Bestimmung im Blut in Zweifel gezogen hat. Dazu 
kommt noch dass man vor kurzem meinte dass der Vitamin A-Ge- 
halt eine Abspiegelung der Leberreserven sei, eine Voraussetzung die 
neuerdings aucb bezweifelt wird. (30, 46). 

Trotz dieser we nig ermunternden Bbersicht bin ich der Mei- 
nung dass den vieien im Sclirifttum niedergelegten Zahlen betreffs 
des Vitamin A-Gehaltes des Blutes einen Wert beigemessen werden 
kann und dass die Vitamin A-Bestimmung im Blute gewiss eine 
brauchbare Untersucliungsmethode ist. Diese Auffassung stiitzt 
sich auf den folgenden Tatsachen: 

1) In der einzelnen U ntersuchung sind die Resultate selir wohl 
vergleichbar und solche Einzelarbeiten sind es dann auch die meh- 
rere brauchbare Sclilussfolgerungen ermoglicht haben. 

2) In mehreren TJntersuchungen konnte dargelegt werden dass 
der Vitamin A-Blutspiegel beim einzelnen Individuum einen rela- 

tiv konstanten Wert darstellt. (4, 41, 45). 

3) Aus der Literatur bekommt man den Eindruck dass der 
Vitamin A-Gehalt bei verschiedenen Personen sich mehr gleicht jeh 
mehr die verschiedenen Umstande wie Ernahrung, Geschlecht, 
Alter, Jahreszeit und Arbeit gleich sind (32, 41, 45), eine Auffas- 
sung die ich in friiherer Arbeit auch bestatigen konnte. (35). 

Am besten zu iibersehen ist die niederlandische Arbeit auf 
diesem Gebiet, welche meistens verrichtet wurde von Untersuchern, 
die i.m Hygienischen Laboratorium zu Utrecht die Methode zur 
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v,., • a pofioites im Blutserum lcrnten die 

"In und ausgearbeitet wurde und auch U£ 

25 26, 27, 28, 29, 50, 51, 52), zum Teile in den Niederlandischen 0 _ 
Indicn (15, 16, 37) stattfanden zeigten, obwohl das Material bis- 
weilen ziemlicli lieterogen war, wegen der Anwendung der gleiclien 
Methode so viel Gleichformigkeit dass sie Wolff veranlassten zur 
Abfassung des bekannten Schema: 


0—4 I. E. pro cm 3 Serum: schleclit 

4—8 I. E. » » » massig 

mehr als 8 I. E. » » » § u t- 


Dieses Schema wurde von verschiedenen Autoren (16, 1/, 21, 47) 
und auch von mir selber (33, 34) benutzt zum vergleichen gefunde- 
ner Werte. 


Welcher Vitamin A-Gehalt ist als erniedrigt anzusehen. 


Wolff nahm an dass die Grenze zwischen massigem und unge- 
niigendem Vitamin A-Gehalt des Blutes lag bei 4 internationalen 
Einhei.ten (I. E.). Weil eine genaue Begriindung fiir diese Annahme 
in seinen Schriften fehlt ist es verstandlich dass man die Richtigkeit 
dieser Grenze hezweifelt hat (23) auch dass man, so bald die Mes- 
sung der Dunkeladaptation bekannt wurde, hoffte auf Untersuchun- 
gen in welchen die Dunkeladaptation und der Vitamin A-Gehalt 
des Blutes zugleicherzeit bestimmt werden konnten. In dieser 
Weise namlicli konnte man fCststellen bei. welcher I-Iohe des Vita- 
min A-Blutspiegels gestorte Adaptation auftritt, und konnte somit 
ausgemacht werden ob die bisher angenommene Grenze zwischen 
massig und schlecht sich bewahrte. 


Solche Untersuchungen blieben ni.cht lange aus. Neben den 
Untersuchungen von JuMsz-Schaffer (18) und von Pics und 

™ 4t (3 7\ d ; e keine ™itg*endc Schlussfolgcrungen zulassen, 
erschien die bekannte sclnvcdisclic Arbeit von Lindqvist (23). 

LindovitTf fT" lUld S rosszii 8ig<=n Untersuchung kommt 

dass die Oe„ &Un 7™ Ada P tat '™smessungen zu der Polgerung 
die Grenze zwischen genugendem und nngenflgendcn, vitamin 
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A-Gchalt dcs Bluies liegt bei 7 I. E. Weil die von Wolff und Lind- 
qvist gcfolgLc Methode die gleiclie war hat das Resultat von Lind- 
qvist’s Unlersuchungen ziemlich viel Aufsehen erregt. Bisher hat 
man diesen grossen Unterschied nicht anders als aus der Verschie- 
denheit der Ernahrungsgewohnheiten in Schweden und den Nieder- 
landen zu erklaren gewusst (46). 

Lindqvist aber verglich die von ihm gefundenen Blauwerte 
mit »Vogan». Er fiihrte seine Bestimmungen aus in einem Stufen- 
photometer und er nalim dabei die fiir »Vogan» angegebene Starke 
als richtig an. Miltlenvcile zeigte es sich schon aus einer Mitteilung 
(11) aus dem Laboratorium der Fabrik wo das »Vogan» angefertigt 
wird dass diese Angabe von 120,000 I. E. sehr anfechtbar ist. 

Em Toil dcs Vitamin A in »Vogam>kommt in veresterter Formvor. Diese 
besitzt cine grossere Vitamin A-Wirksamkeit als der daraus mittels Versei- 
fung gevonnene Alkohol. Es zeigte sich dann anch dass die Zahl der I. E. 
welclie man fiir »Vogan» findet abhangigist von der Bestimmungsmethode, 
wobei hauptsachlich die biologische Methode grosse Unterschiede gegen- 
iiber den chemischen und physisclien Bestimmungsmethoden zu sehen gab. 

Dcshalb war es ein guter Gedanke von Dr. J. P. K. van der Steur, 
den Blauwert von »Vogan» zum bestimmen. Dr. van der Steur er- 
laubte mir mitzuteilen dass er als Blauwert von »Vogan» hoclistens 
12,000 Lovibond Einbeiten Blau (L. E. B.) fand. Durclr diese Tat- 
sacbe erscbeint diese Frage plotzlicb in ganz anderem Licht. 

Wenn man fur »Vogan» die Starke von 120,000 I. E. pro cm 3 
annimmt, stimmt also 1 L. E. B. in dieser Fliissigkeit iiberein mit 
10 I. E. Wolff aber nalim immer den Umrechnungsfaktor 6.4 an, 
in dem Sinne dass 1 L. E. B. = 6.4 I. E. 

Wenn man die ETgebnisse von Lindqvist in Einklang bringen 
will mit denen von Wolff, so muss man seine Zahlen multiplizieren 

mit^= 0.64. Die von Lindqvist angegebene Grenze von genii' 

gendem und ungeniigendem Vitamin A-Gehalt des Blutes wird 
dann 7 x 0.64 = 4.5 I. E. 

Wenn man diese Umrechnung anwendet, stimmen also die von 
Lindqvist und Wolff gefundenen Zahlen sehr wohl iiberein. 

Ich bin deshalb der Meinung dass man mit Bestimmtheit sagen 
darf dass die damals von Wolff angenommene Grenze zwischen 
geniigendem und ungeniigendem Vitamin A-Gelialt des Blutserums 
bei 4 I. E. pro 10 cm 3 Serum als richtig betrachtet werden kann. 
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Welcher Vitamin A-Gehalt muss als normal angesehen 

werden. 

Im bisher in den Niederlanden gebrauchten Schema vurde ein 
Vitamin A-Gehalt von 4—8 I. E. pro 10 cm 3 Serum als »massig» 
angesehen und erst ein Gehalt von mehr als 8 I. E. als »gut». Bei 
gesunden Personen findet man regelmassig Werte die unter 8 I. E. 
liegen und es fragt sicli deshalb ob alle diese Personen eigentlich 


Tabelle I. 
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WoWhabenden gewSbtt, was aber mcht richtig seta torn. In. 
^eiuen so«In>a„ sich ja nicbt richtcn nach 
bei Wohlhabenden wenn man sucht nach emem 
»gemigend» gehalten werden kann. 


In einer eigenen Untersuchung meine ich bewiesen zu habcn dass 
schon ein Vitamin A-Gehalt unter S I. E. als gcnugend anzusehen 
ist. Die Zahlen stammen von einer Untersuchung die urspriing- 
Jich nur zum Ziel liatte den Einfluss der Jahrcszeit auf das Vitamin A 
zu erforschen. (35). Es wurden hierzu 5 gesunde Ehepaare untcr- 
sucht am Beginn (Ende Februar, Anfang Marz) und am Ende 
(zweite Halfte April) des obiologischen Friihjalirs». Die Anforderun- 
gen an die zu untersuchenden Personen und der Gang der Unter- 
suchung waren die gleiche als oben bcschricbcn. Nur ]>ei einem 
Ehepaar war die Nahrung von Mann und Wcib ungleicl). Eigen l - 
lich wurde bei clieser Untersuchung cine sehr physiologische Belas- 
tungsprobe ausgefuhrt. Die Ergcbnisse sind folgende: 


Ehepaar A. 

Nalirungsaufnahme von Mann und Weib: gleicli. 

Ernahrungsumstande in den verscliicdenen Zeitpunkten der Bcstinmumg: 
gleich. 

Gebrauchte Butterarl: vitaminisierles Margarin. 


Tabelle II. 


Vitamin A in I. E. 
Karotinoide in y. . 


20 Februar 

15 April 

Ansi leg 

Mann 

Weib 

Mann 

Weib 

Mann 

Weib 

4.1 

4.4 

0.0 

5.3 

+2.5 

+ 0.9 

2.9 

2.G 

4.4 

4.6 

+ 1 .5 

+2.(1 


Spiegel beta, Maine weniger gestiegen als J.eimWoa’c <k "' 
Ehepaar B. 

™ d W ' H,: ekkh - 

mong: gleich. verscliicdenen Zeitpunkten der Beslim- 

Gebrauchte Butlerart: vitaminisiertes Margarin. 
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Vitamin A in I. E 

14 Marz 

35 April 

Anstieg 1 

Mann 

Weib 

Mann 

Weib 

Mann 

Weib 

0.2 

5.4 

7.3 

5.9 

+ 3.1 

+0.5 

Knrolinoidc in y 

5.7 

4.2 

0.2 

5.2 

+ 0.5 

+ 1.0 


. Der Vitamin A-Gelialt hat bei Mann und Weib zugenommen. 
Beim Manne ist der Anslieg holier als beim Weibe. Bei diesem 
Ehepaar gibl es ein geringerer Anstieg als beim Ehepaar aus Tabelle 
II. Der Vitamin A-Gelialt war liier auch weniger tief als beim ge- 
nannten Ehepaar. Die anzufiillenden Defizite waren anscheinend 
geringer. Der Karotingehalt ist bei Mann und Weib gestiegen. Bei 
den Karotinoiden ist der Anstieg beim Manne geringer als beim 
Weibe. 

Ehepaar C. 

Nahrungsaufnahme von Mann und Weib: gleich. 

Ernahrungsumstande in den verschiedenen Zeitpunkten der Bestim- 
mung: gleich. 

Gebrauchle Bulterart: vilaminisierles Margarin. 


Tabelle IV. 


Vitamin A in I. E 

13 Fcbruar 

19 April 

Anstieg 

Mann 

Weib 

Mann 

Weib 

Mann 

Weib 

6.5 

7.2 

0.6 

6.2 

+ 0.1 

—1.0 

Karotinoidc in y 

5.8 

G.G 

5.9 

9.2 

+ 0.1 

+ 2.6 


Der Vitamin A-Gelialt ist beim Mann praktisch gleich geblieben. 
Beim Weibe hat cr 1 I. E. abgenommen. Bei. diesem Ehepaar war 
der Vitamin A-Gelialt am Ende des Winters wieder holier als bei 
den oben beschriebenen Ehepaaren. Ein Anstieg im »biologisclien 
Fruhjahro tritt nicht auf. Vielleiclit war der Vitamin A-Gelialt des 
Blutes in diesem Falle geniigend hoch und soil die Abnahme beim 
Weibe gesehen werden als eine natiirliche Schwankung (nach unten) 
eines normalen Vitamin A-Gehaltes. Hieraus wiirde man sclili.es 
sen konnen dass ein Vitamin A-Gehalt von 6 bis 7 I. E. offenbar 
geniigend hoch ist. 
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Der Karotinoidengehalt hat bei Mann und Weib zugcnommcn. 
Bei den Karotinoiden ist der Spiegel beim Manne weniger gestiegen 
als beim Weibe. 

Ehepaar D. 

NaJirimgsaufnahme von Mann und Weib: gleich. 

Ernahrungsumstande in den verschiedenon Zeilpunkten der Bestim- 
mung: ungleich. 

Wo die Familie bei der ersten Bestimmung nicht-vitaminisierles Mar- 
gann geb rauchte, gebraucht sie jetzt da der Mann arbeiislos geworden ist 
das an arbeitslosen verabreichte vitaminisierte Margarin. 

Gebrauchte Butterart: wie oben beschrieben. 


Tabelle V. 


Vitamin A in I. E. 
| Karotinoidc in y. 


26 Fcbrnar 

17 April 

1 Anslieg 1 

Mann Weib 

l i 

Mann Weib J 

1 Mann J Weib j 


* U, ‘ ( ' Wei '> 2 ~ , 
Wea, Den Mann st“fo5 I f T- T 
Ansgangswert von 5.6 I. E • das Wrih i , 2lcn,iicl1 8“ l «i 
zu erganzen. Iiir Vitamin A-Ge)n)l r ' at ° m S r05scs ncfizit 
gischen Fruhjahrs ist einer de r IS am Anfa '>S <fc biolo- 
W«te. Die mit d em la jli"^ t " V ° n ” fr ^obachtcl™ 
- Vitamin A vetutsaCt bei illr ira 

Ehepaar E. 

2*.7 

m «ng: ungleich. den Ver sc]iiedenen Zeii > 

Gebraueiile Butterart* wie , **"*'" dor Bes, im . 

' ' V1C 0| » kesctaoien. 
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22 Februar 

17 April 

Anstieg 1 


Mann 

Weib 

Matin 

"Weib 

Mann 

Weib 

Vitamin A in I. E 

3.5 

9.5 

5.8 

9.2 

+2.3 

—0.3 

+2.4 

Karotinoide in y. 

3,5 

8.4 

5.5 

10.8 

+2X 


Der \ itamin A-Gehalt liat beim Manne zugenommen, beim 
Weibe elwas abgenommen. Der Mann hat offenbar mit einem 
Ausgangsn ert von 3.5 I. E. ein grosses Defizit zu erganzen. und 
steigt unter forlwahrendem Gebrauch von vitaminisiertem Marga- 
rin 2.3 I. E. Die Frau Jiat unter Gebrauch von Sahnenbutter 
einen sehr liohen Vitamin A-Gchalt des Blutes, wie der auch bei den 
Sahnenbutter gebrauclienden Ehepaaren die in Tabelle I auf- 
genommen sind gefunden wurde. Ich meine die beiden Werte beim 
Weibe so auffassen zu miissen dass man sagen kann dass sie bei 
beiden Bestimmungen einen sehr hohen Vitamin A-Gehalt des 
Blutes hatte. 

Der Karotingehalt bat bei Mann und Weib zugenommen. Bei 
den Karotinoiden ist der Spiegel beim Manne weniger gestiegen als 
beim Weibe, obwolil die Ungleichkeit der gebrauchten Butterart in 
diesem Fade keine Vergleichung zulasst. Der Gehalt an Karotinoi- 
den beim Weibe ist bei beiden Bestimmungen hocb, wie das auch 
bei den Sahnenbutter essenden Ehepaaren aus Tabelle I gefunden 
wurde. 

Es stellt sich also heraus dass ein Vitamin A-Gehalt von 6 — 7 
I. E. unter der physiologischen Belastung des Friihjahrs nicbt an- 
steigt. Dass in alien Fallen wirklich von einer Belastung gesprochen 
werden kann ist deutlicb zu sehen aus der Zunabme des Karotin- 
spiegels der bei alien Personen gefunden wurde. Ein Vitamin A- 
Gehalt von 6 bis 7 I. E. darf also als geniigend aufgefasst werden. 


Zusammenfassung. 

Unter 4 I. E. pro 10 cm 3 Blutserum soil der Vitamin A-Gehalt 
des Blutes als zu niedrig aufgefasst werden. Ein geniigender ^ ita- 

min A-Gehalt liegt bei 6 bis 7 I. E. 

Unter gewissen besonderen Bedingungen kbnnen hohere V erte 

beobachtet werden. 
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1. Estimation of ihe complement-action and of the anti-complementary 

power of serum. 

Most investigators who have been engaged in the estimation 
of the complement-action of seTum use the method which might 
be called »complement titration». In the monograph which Osborn 
(1) has devoted to complement, we therefore find that this »seral 
tube» method is called the classic and generally used method. The 
number of varieties in putting this method into practice is very 
large, on account of which comparison of the results often meets with 
difficulties. 

As, in what follows, a comparison between this ^complement 
titration» and another method to measure the complementary power 
of serum will be spoken of, we shall first give a short description of 
the technique of which we availed ourselves up till now. 

Technique of the ncomplement tilralion» (^serial tube>> method). In 
a series of 8 small tubes equal quantities, in our experiments mostly 
0.1 cm 3 , normal saline are introduced. To the first tube we add 0.1 
cm 3 of the serum to be examined. After having mixed it well with 
the saline, 0.1 cm 3 of this mixture is put into the next tube. After 
having mixed the contents of this tube, again 0.1 cm 3 of this mixture 
is put into the next tube. Continuing in this way we get a series of 
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dilutions of serum in normal saline, whilst the quantity of liquid, is 
the same in all the test-tubes. The dilution of the serum in the 
first tube is 3 / 2 , that in the second y 4 and in the next 1/8, 1/16, 1/32, 
1/64, 1/128 and 1/256 respectively. Now 0.1 cm 3 5 % suspension 
of washed red corpuscles of a sheep and 0.1 cm 3 amboceptor dilution 
(one drop of rabbit serum with an amboceptor-titer of 1/3000 is 
added to 20 cm 3 normal saline) is introduced in each tube. At last 
0.1 cm 3 saline is added to each of the tubes. After shaking, the 
tubes are placed in a water-bath of 37° C for half an hour and then 
put aside for a couple of hours. The reading off is as follows: the 
tubes in' which complete haemolysis has taken place are marked 
with three crosses, those in which strong, but not complete haemo- 
lysis is to be seen with two and those in which haemolysis is only 
weak with one cross. In this way the serum dilution is established 
by which still complete haemolysis takes place and that by which 
haemolysis can still only just be seen. Last-mentioned dilution we 
called »complement titer». 

It struck us that the titration with serum obtained from healthy 
and sick people produced almost the same results, a fact already 
pointed out by many research-workers. Yet small differences were 
found, to which, however, we did not dare to attach any value. For 
the decision wether there is still just a slight sediment of red cells in 
the tube or not depends slightly on the research-worker. The same 
may be said concerning the decision about the colour of the super- 
natand fluid. And if we finally realise that the difference of one tube 
by the reading-off results in a great difference in outcome, then it is 
obvious that we are looking for, if possible, a more accurate and 
yet simple method, to measure the complementary power. 

Indeed many attempts have been made in that direction. Most 
of these are based on the accurate estimation of the quantity of 
haemoglobin which through the action of a fixed quantity of serum 
can be liberated from erythrocytes. The results obtained in this 
way were more accurate, it is true, but the method usually did not 
gain in simplicity. 

As well as by measuring the liberated quantity of haemoglobin 
it must be possible to obtain a measure for the complementary 
power by measuring the quantity of erythrocytes which is haemo- 
lysed. So far as we have been able to ascertain this principle has up 
till now only been used by Meerseman and Perrot (2). 

26 — Acta med , scandinau. Vol. CXI. 
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Ihe method as we have applied it is as follows (3). We use the 
haematocrit. These consists of a capillary which is closed at the 
bottom and which at the top passes into a funnel-shaped dilatation, 
(fig. 1). The capillary part has a volume of 0.05 cm 3 and is accu- 
rately subdivised into 100 parts. By means of a pipette 0.1 cm 3 of 
the serum to be examined is put into the wide part of the haemato- 
crit. To this is added 0.7 cm 3 of a 5 % suspension (in normal saline) 
of washed sheep’s corpuscles, after care has been taken that by 
means of repeated shaking this suspension is perfectly homogene- 



F'lG.l IIaEMATDCRIt 


ous. Finally an excess of an amboceptor solution, in our experi- 
ments this was 0.1 cm 3 , is added. This solution consisted of 20 cm 3 of 
normal saline to which was added one drop of amboceptor-contain- 
ing rabbit’s serum (titer about 1/3000). In another haematocrit is 
put 0.1 cm 3 serum which by means of heating for half an hour at 
56° C. has been inactivated, besides exactly the same quantity of sus- 
pension of red cells and amboceptor. After mixing, both haemato- 
crits are closed by means of a fitting stopper and placed into a 
water-bath of 37° C for half an hour. After that they are whirled 
at a speed of 3000 rotations in a minute. Spinning is continued till 
further whirling no longer results in a decrease of the height of the 
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column of cells. We achieved this with a »Corda» centrifuge in half 
an hour. The height of the column of cells can always be read off 
very accurately. By subtracting the height of the column in the 
first haematocrit from that in the second, (control-tube) in which 
there is inactivated serum, one knows the volume of cells which 
have been haemolysed by 0.1 cm 3 serum. 

One must make sure that there was enough amboceptor on hand 
at the experiment by ascertaining whether the addition of a more 
concentrated amboceptor-solution, does not bring on other results. 

We have found that the reliability of this method is sufficient. 
With the same serum exactly the same figures were repeatedly 
found, at other times small differences were found. The biggest 
mistake did not amount to more than 10 %. The reading off of 
the height of the column of cells is easily possible to an exactitude 
of one liaematocrit-grade. The presence of ghosts had no disturbing 
influence on the reading off. The method does not take much time, 
so that it is possible to do a great number of complement-estima- 
tions in a short time, whilst, if the same suspension of red cells is 
used one control-tube for all the tests is sufficient. The required 
quantity of serum is slight. With 20 drops of blood from a finger 
even a measuring in duplicate can be made at which a blood-sugar 
pipette of 0.1 cm 3 can very well be used. It may be desirable for 
experimental purposes to probe coloured fluids. By using thehae- 
matocrit-method this is possible without any objection. 

In order to be able to compare the results obtained by this liae- 
matocrit-method with those of the »complement titration» we 
asked ourselves: what influence has the dilution of scrum on the 
complement-action ? This influence we tried to trace as follows. 

In a number of liaematocrits a falling quantity of scrum was put 
in such a way that the first haematocrit contains 0.2 cm 3 serum 
and the next 0.15 cm 3 , 0.1 cm 3 , 0.06 cm 3 , 0.04 cm 3 , 0.02 cm 3 res- 
pectively and the last 0.01 cm 3 . The total quantity of liquid present 
in each haematocrit was made equal by supplementing to 0.2 cm 3 
with normal saline. To the first haematocrit no saline was intro- 
duced, to the second 0.05 cm 3 etc. Next 0.7 cm 3 5 % suspension of 
sheep s erythrocytes and 0.1 cm 3 amboceptor-solution was intro- 
duced to each haematocrit. Besides two liaematocrits were got 
ready of which the one contained 0.2 cm 3 of inactivated serum 
and the other the same quantity of normal saline (control tubes). 
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Also to this tubes the above mentioned quantity of red cells and 
amboceptor-solution is introduced. All the tubes were put aside 
for half an hour at 37° C and then whirled. So we have made a 
senes of serum dilutions of which the serum concentrations are 
more or less comparable with those of the complement-titration 
The first tube contains 20 % serum, the last 1 %. The complement- 
action in each tube may be found by subtracting the height of the 
column of cells from that of the control-tubes in which there is the 
saline or inactivated serum. 
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and lutidm. 

We have calculated the activity of the complement by various 
dilutions by deducing from the figures found how the action of 0.1 
cm 3 of serum by the various dilutions would have been. In this way 
it could be ascertained that the activity of the complement is greatly 
dependent on the dilution and indeed in such a way that it increases 
to a certain dilution in proportion to the degree of the dilution. 
The result of this is that the activity in the tubes in which there is 
2 % serum is 100 % to 200 % higher than in those in which there 
is 20 %. A distinct drop of the activity is to be seen in the tubes 
containing 1 % serum (see fig. 2). There is, as it were, a critical 
point. This is not always found by the same dilution. 
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On the (/round oj these experiences estimation of complement 
based on the making of scrum-dilutions , ns is the case villi the >corn- 
plenwnl-t it ration* (serial tube* method) cannot be. called exact. For 
iu malting dilutions not only the quantity of scrum to he examined 
changes, hut also the dilution and therefore the activity of this 

serum. 

Thai this remark is indeed of practical importance appears from 
the following experiment. With two sera of which through the 
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D’lLUTioM OF SERUM 

Fie. 3. Relation betwe en complement- A arfan 
AND. CULUTlDri with D^/' MaCl df normal 
anq 'high' serum . 0 

hnemntocril-method it was known that one had a normal, the other 
a high complementary power a »complcment titration» was per- 
formed. Indeed there was a difference to be seen between the two 
sera, this consisted in the fact that the normal serum at a dilu- 
tion of 1 /G 1 only showed a trace, of haemolysis, whereas the »slrong» 
serum at that dilution showed a somewhat stronger haemolysis. 
Of both sera a dilution-series was made in haematocrits in the man- 
ner described above. By means of the results obtained we again 
calculated the activity at various dilutions. Both the »slrong» . 
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serum and the normal showed up to a certain point a stronger acti- 
vity at increasing dilution. The maximum activity of both the sera 
was about twice, as great as at a dilution of 20 %. Both the »strong» 
and the normal serum showed in all the dilutions (i. e. to 1 %) hae- 
molysis (see fig. 3). 

It must be remarked that when the haematocrit-method for the esti- 
mation of the complementary power of serum is applied, it is advisable 
always to use the same quantity of sheep’s erythrocytes. For if a varying 
quantity of red cells is added to an equal quantity e. g. 0.05 cm 3 of 



normal fresh serum, taking care that th ” 

is the same in all the tabes, themore are haem olysed by 0.05 

The more erythrocytes are pre ,, , t 0 05 cm a 0 f serum was e. g. 78 

cm 3 of serum. If the qua, »' Uly rfed Isadc ledtoO.Oi ^ iiaemolysed by 

grades (i. e. 0.039 cm 3 ) then about 80 /o ^ fcad origi nally been 

this serum than in a haematoent les ted sheep’s erythrocytes 

only 30 grades (0.015 cm 3 ) red cells KotdLm ^ ^ ^ an . 0 f 

showed an equally distmc rise ^ was very common. This implies 
the complementary power of - method 10 grades more red cells are 

that when following the be found, 

used than was prescribed, 10 / 0 lug ^ plausible to assume that 

To explain this phenomenon it seem P The m0 re cells 

there are in a suspension more and le f reS1 \ be abs t lute quantity of cells 
there are now added to the test the |”f[ f ' c "”° iplement. The 

will bo which arc little resistant agai (0 llaemo lyse red cells 

complement on hand will then exclusn y that the number 

which are little resistant, so that it is ohvmus to assume , cerlai „ 

of red cells which falls a victim to the c ° rnp e . „ quantity of red cells 
proportion between the complement on hand and the quad 
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all complement may be used for less resistant cells, so that if more red 
corpuscles are present no further increase is to be expected. This may be 
read off from our curve (fig. 4). For if more than 78 grades (0.039 cm I * 3 ) 
of red cells are present no further increase of complementary action is to 
be seen. In our opinion the method can be used to investigate the re- 
sistance of red cells in general, so also of human erythrocytes against- the 
influence of complement. Experiments about this are still being made. 

By means of the above exposition we have tried to show that estima- 
tion of complement by means of the haematocrit-method, both on practi- 
cal and theoretical grounds is to be preferred to methods by which use 
is made of dilutions of the scrum to be tested. 
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SERUM an COMPLEMENT -ACLTiorS . 

I lie influence found of the dilution on the complementary ac- 
tion we subjected to a further investigation. Up till now normal 
saline was used as diluting liquid. It was a matter of course to in- 
vestigate how other diluting liquids would behave. We therefore 
repeated the tests described with an isotonic potassium-chloride- and 
glycose-solution and with serum from which the proteins after 
precipitation are removed. All the grafics had the shape as . descri- 
bed for saline (fig. 2). If we added. however the same quantity of 

serum inactivated by heating (during half an hour at 56° C), then 
the grafic was flatter (fig. 2). Still flatter the grafic was if the total 

quantity of serum was increased and amounted e. g. to 33 % (fig. 5). 
Finally we took care that there was no saline at all in the tubes. 
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This we achieved by preparing both the red cells and the ambo- 
ptor-dil on lvIth wactivated serum. The curve obtained in this 
rvay was almost a straight line (fig. 5). So it is clear that inactivated 
serum has a checking influence on complement. 

We compared sera with strong and with normal complementary 
action with each other as regards their checking qualities, but did 
not find any differences. 



' Fi'g.6. HlFFeRENCE BETWEEN ACTION DF-SERUM IN - 

ACTIVATED HEATtflB AN [A SERUM fN AC.T1 VATEB 
ON STAN Si N E UPON COM PLEMEN T - A ETI V ITY . 


Quite different the results of the experiments became, if they 
were made with a serum of which the complement had become 
inactive by keeping it at room-temperature for a week. The grafic 
which now resulted rather resembled the one which bad been 
seen with normal saline, potassium-chloride, glycose and serum from 
which the proteins after precipitation are removed. The activity 
of the complement in this fluid rose even higher at a greater dilution 
than in the before mentioned fluids, (see fig. 6) 1 . So it appears that 
the anti-complementary action of serum is a. o. dependent on the 
way in which it was inactivated. 

1 Not every serum which is kept in stock for some time behaves like the 
one mentioned above. After being kept at 17° C. some sera show a strong anti- 
complementary action which diminishes when for short time the temperature is 
raised to 56° C [see also Nattan-Larrier and Grinard (4)]. 
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The question still remains whether besides the dilution there are 
other factors which are the cause that, when the dilution increases 
the complementary action, at least to a certain point, increase also. 
One of these causes, in our opinion, lies in an anti-complementary 
action of the contents of the erythrocytes liberated by means of 
haemolysis. In proportion as the dilution in our tests increases 
the concentration of it decreases. That the haemoglobin-containing 
liquid, which is obtained by haemolysing red cells really has a check- 



ing influence on the complement can be proved by means of the 
following experiment. 

Again we make the mentioned serum dilutions, but we now use 
normal saline in which there are haemolysed red cells. This was 
prepared by haemolysing sheep’s erythrocytes through the addi- 
tion of water. After centrifuging half the volume of 2.7 % saline 
was added to the supernatant liquid. The curve obtained with this 
liquid deviated entirely from that by which haemoglobin-free nor- 
mal saline was used. In contrast to this the first-mentioned curve 
had almost a flat shape (fig. 5). The similarity of this grafic with 
that of serum which had been inactivated by heating is obvious, so 
that to this haemoglobin-containing liquid anti-complementary 
action may be ascribed. This explains in our opinion, at any rate 

partly, the influence which the dilution has on the complementary 
action. 
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To the haemoglobin itself no influence may be ascribed in this case 
Tins appears from experiments at which the anti-complementary action of 
a solution of pure oxy-haemoglobin in normal saline is investigated. This 
action seems to be approximately similar to that of saline. As may be read 
off from fig. 7, these two liquids give in our experiment quite different 

curves from saline which contains, so many haemolysed red cells that the 
haemoglobin concentration is equal to that of the first-mentioned solution 
of pure haemoglobin. 


So the contents of red blood cells liberated by haemolysis have anti- 
complementary power, which may not be ascribed to the haemoglobin. 


It appears that the method described by us can be used for investiga- 
tions concerning anti-complementary power of substances. 

In order to investigate the anti-complementary action of normal 
sera closer, we inactivated these sera at a temperature of 56° C. 
during a very short and also for a longer time. To he able to perform 
a large number of estimations in a short time it seemed advisable to 
simplify the method a little. We acted as follows. Into a haemato- 
crit 0.04 cm 3 of normal fresh human serum was put of which the 
complementary action was known. To this was added 0.16 cm 3 
of the liquid which was to be tested on her anti-complementary 
action and finally again 0.7 cm 3 5 % suspension of sheep’s erythro- 
cytes in saline, besides 0.1 cm 3 of amboceptor-dilution. 

To express in figures the anti-complementary action of a liquid 
to be investigated, one would have to know the action of 0.04 cm 3 
of normal (test-)serum with and without the addition of the liquid 
to be investigated. As in both the experiments the same dilution 
of the test-serum must be present 0.16 cm 3 of a liquid without any 
anti-complementary action would have to be added when carrying 
out the control-test. Such a liquid is unknown to us. Now it has 
been proved that through the addition of sera with exceedingly 
slight anti-complementary action 0.04 cm 3 of normal serum can 
unfold at this dilution a complementary action which is almost as 
strong as the complementary action of 0.1 cm 3 of this test-serum in 
the dilution, as was customary by the complement estimation. In 
this way the complementary power of the test-serum is taken into 
account, whereas by comparative investigation the mistake, if any, 
remains the same in all experiments. 
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Let us assume that complementary action of a certain test- 
serum, used for this experiment amounts to 45. Of this serum 
0.04 cm 3 is put into a haematocrit. To this is added 0.16 cm 3 of the 
liquid of which one wants to measure the anti-complementary 



FiG.X. AnTI-HOM ELEMENTARY ACTION OF 
NORMAL SERUM HEATEE TO 56°C FOR 
AFFERENT TIMES 

power. Finally one adds to it, by means of a pipette 0.7 cm 3 5 % 
suspension of sheep’s erythrocytes and 0.1 cm 3 of amboceptor- 
dilution. The mixture is put aside for half an hourr at 37° C. After 
centrifuging there appear to be 20 grades of red cells less in this 



Fig, 9. Anti -complementary action of serum 

HEATEL to 5&° C. FOR AFFERENT TIME 


haematocrit than in the control-tube \ so that, when the liquid to 
be examined is present the complementary action of 0.04 cm 3 of 
test-serum is only 20. According to what was said above the nnli- 

complementary action of the investigated liquid is therefore 45 20 

so 25. 


1 The control-tube contains 0.04 cm 3 of inactivated 
test-serum, for the rest the same liquids. 


scrum instead of the 
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In tins way we examined numerous normal and pathological 
sera. With some sera it was evident that the duration of the inac- 
tivation at 56° C had its influence on the anti-complementary 
power of this serum. Figure 8 shows how the inactivation during 
10.20 etc. minutes at 5G° C changes the anti-complementary power 
of a normal serum. Not all sera give the same curves. Figure 9 
shows some other curves. The cause of these differences is not clear 
to us. Neither has it appeared possible to draw conclusions from 
the shape of the curves which might be of interest to the clinic. 
But we do think that we may declare that there is no direct con- 
nection between the complementary power of a certain serum and 
its anti-complementary action. If a serum is found with slight 
complementar 3 r action, then this needs not imply at all that the 
anti-complementary power should be particularly great. Nor is 
the reverse true. 

Summary. 

A comparative inquiry is made concerning two methods to esti- 
mate haemolytic complement in serum quantitavely. It appears 
that the method which was described as the haematocrit-method is 
on theoretical grounds to be preferred to methods by which serum 
dilutions (»serial-tube metliod») are used. The practical advantage 
of the haematocrit method to many others consists in this, that it is 
possible to perform a great number of estimations in a short time with 
slight resources. The quantity of serum necessary for one experiment 
is 0.1 cm 3 . The method can also be used for coloured liquids. 

To obtain comparable results with the haematocrit method it is 
advisable to follow the given instructions accurately. The activity 
of complement is dependent on the one side on the environment 
(strength of dilution and nature of diluting-liquid) in which the 
serum is investigated, on the other on the quantity of erythrocytes, 
present at the experiments. Within certain limits at any rate the 
rule holds good: the more erythrocytes there are present the stron 
ger the complement-action is which is unfolded. This might be 
explained by assuming that there exist against complementary 
action more and less resistant red cells. 

Not only for the estimation of the complementary power of 
serum, but also for measuring the anti-complementary power of 
liquids the haematocrit method can be applied. 
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IT. Information concerning estimation of complement in the clinic. 

By means of the haematocrit method described above, a great 
number of complement estimations was performed on healthy and 
sick people. By far the most of the investigated sera showed normal 
values, that is to say, that 0.1 cm 3 of seruni is able to haemolyse 
under the mentioned circumstances 35 — 50 times 0.005 cm 3 of 
sheep’s erythrocytes. Values between 35 and 50 we call normal. 
More estimations on the same person in the course of days and 
weeks taught that the complementary action in normal as well 
as in most of the sick people was liable to very slight fluctuations, 
a fact already pointed out innumerable times. Still a number of 
patients was found in which the complementary power was high 
(55—65) or very low (10—15), whilst in one patient no complement- 
action at all even could be proved to exist. 

Repeatedly a rise or a fall of the complement could be observed 
during the course of the illness, at which a connection with the 
course of the illness was hard to deny. Yet I want to say only a 
few words as to the significance of the estimation of complement 
for the clinic, because the number of patients investigated is not 
yet sufficient to justify conclusions concerning it. 

The opinion of Goldner, Bauer, Lipkin, Meerseman and Per- 
rot (5) and others that with extensive damage of liver-tissue the 
complementary power of the serum is low, I have been able to con- 
firm so far that in some patients with atrophic cirrhosis of the liver 
the complement was indeed low. It must be remarked however that 
repeatedly low figures also occur with other diseases, sothat one 
would only be allowed to say: if in a patient with icterus the comple- 
mentary power of the serum is found high, this is an argument telling 
against the existence of an atrophic cirrhosis. 

In some patients with Weil’s disease (spirochaetal jaundice) 
and with catarrhal jaundice normal, sometimes even high values 
were found, whereas the complementary power of the serum of 
patients with metastatic tumors in the liver was sometimes a little 
too low, often normal however. Strikingly high figures (about 60) 
were repeatedly found in patients who were suffering from a mecha- 
nical obstruction of the bile-ducts through whatever cause (gall 
stones, tumors). 
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Besides i t lias struck me that in a number of patients with general 
diseases of the bones (Kahler’s disease, Schiillcr-Christian’s disease 
Albers-Schonbcrg's disease, carcinomatosis) low, repeatedly even 
very low values (5—15) might be found. Observations taken on 
patients with local affections of the skeleton however (tuberculosis, 
tumor) showed us normal values. 


Some patients suffering from lipoid-nephrosis and nephritis on 
the other hand had a low complementary power of their serum. 

As staled before, it is not at all certain whether the mentioned 
qualities of the complement will always be found with the above- 
mentioned diseases. The clinical experience does not yet permit us 
to express an opinion about this and it is cerlainly not justified 
with reference to complement estimations to draw conclusions as to 
diagnosis. \Yc should rather say with Osborn: »Very much more 
work is inquired before the clinical significance of complement esti- 
mations can be assessed . . the reason why I confine myself 
in what follows to the communication, of some observations made 
on two patients. 


Observations taken with the investigation of scrum of palicnl N. 

In order to investigate the connection between the complement 
function of serum and the clotting-temperature, at which this serum 
had been expressed, three blood-samples of patient N. were kept 
directly after venepuncture, respectively at 0° C, at room-tempera- 
ture and at 37° C. To our astonishment the serum expressed at 0° 
C, an at 17° C did not contain complement at all. On the other 
hand the complementary power of serum expressed at 37° C was 
quite normal. The figure found was d3. 

A few days afterwards the experiment was repeated wit the 
same results. Soon it appeared that this remarkable behaviour of 
the scrum of patient N. had no connection with the coagulation 
process. For expressed at 37° C and so complement-containing 
scrum of our patient, lost at 0° C already in a very short time its 
complementary power. The reverse was not the case, that is to 
say, the complementary power of a not active or little active 
portion of serum did not increase at 37° C. We concluded from 
this a sensitiveness of the complement of patient A’, against the infill 
encc of a low temperature. This phenomenon is the more remark 
able as it is a general experience, which I have repeatedly been able 
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to confirm with normal sera, that the complement retains its 
activity longer at a low than at a higher temperature. 

A few days later the phenomenon found was subjected to a 
more detailed test. Now it appeared that a change had taken place 
in that sense that the cooling of the serum resulted, it is true, in 'a 
considerable fall, but no longer in a total disappearance of the com- 
plementary action. Now some portions of the serum of patient N. 
and portions of normal scrum were kept at various temperatures 
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P‘(E.10. R ESISTAMC E. DF CDHPIEMEMT TO DIFFERENT TEMPERATURES . 

ComparTsicin of normal 5 erum w irw serum from pat. N . 

and after two and a half hours every time the complementary power 
was tested. From de accompanying grafic (fig. 10) the results of 
this experiment may be read off. 

Normal serum appears not to have decreased in complementary 
power after having been at temperatures of — 5° C to 42° C inclusive 
and at 48° C to have lost after a short time half and after two and 
a half hours its entire complementary power. 

Quite differently the serum of patient N. behaves. Only at from 
19° C to 26° C inclusive this serum retains it complete power. Both 
at low and at higher temperatures a distinct fall is discernible. So 
there exists in patient N. s serum not only an abnormal sensitiveness 
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againsi low but also a 9 ainst high temperatures, as regards the com 
plementary power of this serum. 

This deviating conduct both against the influence of high and 
low temperatures does not appear durable in the course of some 
weeks, as is shown in fig. 11. 

Some details can be added to these observations. In the first 
place it has appeared that the presence of 0.38 % of sodium citrate 
in the serum lessens the sensiti veness against cold. Citrate protects so 
to say this complement against cooling. Only at higher temperatures 
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the well-known checking influence of this substance on the com- 
plement finds expression (fig. 12). In experiments with plasma 
the same results were obtained as with serum to which citrate had 
been added. 

Also along another way the influence of citrate on the complementary 
power of this serum could be pointed out. At first the complementary power 
of the serum of patient N. dropped by keeping it a short time. When citrate 
was present no fall could be observed in 24 hours. In the course of some 
weeks this phenomenon is no longer to be found either. 

Just as citrate protects the complement of patient N. against 
cooling, so C0 2 appears to protect it against the influence of higher 
temperatures. In C0 2 this complement appears even better proof 
against higher temperatures than the complement of normal 
serum (see fig. 13). 

As said before all the mentioned particulars disappeared in 
course of time, so that after a good four wueks the serum of patient 
N. behaved almost quite normally as regards the complementary 
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action. So it was obvious that we investigated, whether circumstan- 
ces of a temporary nature had arisen before the beginning of our 
observation which had given cause to the above-mentioned experi- 
ences. At the beginning of our experiments patient N. had indeed 
hardly recovered from a very violent angina follicularis, at which a 
large dose of sulfanilamide had been administered to him. So it 
was obvious that we investigated in how far the deviation found 
by us might on the one hand be dependent on the disease on the 
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other on the therapy. Points of contact for this .1 have not yet been 
able to find or hardly to find for the present. By numerous patients 
who used or had used this or similar drugs the investigation as de- 
scribed for patient N. was repealed. Up till now always with nega- 
tive results. It is true that a few times in such patients a tempo- 
rary fall of the complement was found, but it never became clear 
whether it had to he ascribed to chcmo therapeutics or to the disease 
itself. It may be remarked here that with various fever-diseases t he 
complementary power of the serum is generally not reduced [Cori 
and Radnitz, Bender and Prausnilz (6)], a fact I have been able to 
confirm in numerous patients who, owing to various causes, were 
suffering from fever. Besides I saw in some patients a fall of the 
27 — Acta mcd. scandinnv. Vol. CXI . 
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complementary power, which had appeared after use of sulfanila- 
mide or sulfapyridine, make way for normal values at a continuous 
rise of the temperature. 

On account of this sulfanilamide in a high concentration was 
added to serum in vitro. A direct estimation of the complementary 
power in scrum with and without the addition of this drug gave in- 
variably the same results. After a period of 6—22 hours a distinct 
fall of the complementary action appeared in some sera, both normal 
and pathological sera, in those portions to which sulfanilamide had 
been added. By most of the sera there was no fall. 
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plementary action, seen in plasma or in serumi to which sodium 
citrate had been added, neither in serum diluted, with saline. Nor 
did it appear possible to use a heightened, anti-complementary 
action as regards normal sera as an explanation for the phenomenon 
found by us. So the cause remained a mystery. 

The question arose in how far this discovery of the absence of the 
haemolytic complement might contribute to explain the protracted 
fever of our patient. Did this serum perhaps miss qualities which 
were indispensable for, or at least of importance to bacteriolysis? 

The bacteriolytical power of the serum of patient V. was tested 
as regards coli bacilli and was found to be quite normal. So by pati- 
ent V. the haemolytic power of the scrum was lacking, whereas the bac- 
teriolytic power, which, as is usually assumed, is a complement-func- 
tion as well, was present without being disturbed. Two possibilities 
were considered: 

1) haemolysis requires the presence or the activity of more 
parts of the complement than the bacteriolysis; 

2) haemolytic or bacteriolytic complement are qualities of the 
serum, which possess few or no common factors, so that the existen- 
ce of various complements must be taken into account, at which 
the factors which play a part in the bacteriolysis have only as it 
were »accidentally» some qualities in common with the haemolytic 
complement. 

We have not yet got to a choice of these possibilities; the inves- 
tigation as regards this is still going on. But the following observa- 
tions can now already be mentioned. 

Starting from the supposition that only one or more parts of the 
complement-function should be lacking in the serum of patient V., 
we tried to supplement this parts, in order to compose a completely 
active haemolytic complement. We really succeeded in doing this to 
a certain extent. 

That the serum of patient V. as regards the absence of haemolytic 
complement could not be put on a level with normal serum that 
had been deprived of its complementary action e. f. by heating at 
56° C for half an hour, became evident through the following obser- 
vation. The serum of patient V. behaved as regards the haemolysis 
on standing during a long time at 17° C like normal serum, whereas 
normal inactivated serum did not produce this phenomenon under 
the same circumstances. At the experiments made to try to supple- 
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ment the serum of patient V. use was made of a well-known method 
to split the complement (7). For this purpose C0 2 was led through 
normal serum 10 times diluted with water. The precipitate is 
dissolved in normal saline, which is equal to the quantity of serum 
from which we started. The fluid obtained in this way was called M, 
on account of the supposition that this would contain the so-called 
complement-mi dstuk. 

The diluted serum is reduced after C0 2 has been led through, to 
its original volume by evaporation in a little cellophane bag. By 
this operation we used a hot air-current from a »Fdhn#- apparatus. 
Care should be taken that the temperature of the liquid does not 
rise above 20—22° C. By means of this technique the sterility of the 
liquid to he prepared can be maintained. After the original serum- 
volume has been attained through evaporation, which can easily 
be verified by weighing, the preparation of liquid E is finished. It 
was to contain, among others, the so-called endstuk of the comple- 
ment. Now both liquids, M as well as E, are examined as regards 
sheep’s erythrocytes on isotonicity in haematocrits. Neither liquid, 
examined separately appears, even after the addition of ambocep- 
tor, to have haemolytic activity. Together, on the other hand, they 
show a distinct haemolytic complementary power, which is mostly 
equally strong, sometimes a little less strong, than that of the ori- 
ginal serum out of which the two parts were, prepared. 

Returning to the serum of patient V., it has appeared to us that 
the addition of the liquid M has no effect on this serum, whereas a 
distinct complementary action comes to light, if the serum of pati- 
ent V. is supplemented with the liquid E. 

Serum 'V. inactivated before hand by heating during half an 
hour at 56° C is no longer capable of putting forth haemolytic 


■complement action after the addition of E. 

Apparently the serum of patient Y. misses a factor which is 
essential to the haemolysis. This factor is to be found in the liquid E. 

Besides the two factors mentioned, midstuk and endstuk 
(leaving undecided whether they are really separate »substances» 
or qualities of various serum-fractions) the presence of some other 
factors would be necessary for complement action, factors which as 
opposed to midstuk and endstuk, which would indeed be thermo- 
labile, are thermostable. We have tried to remove some of these 
fractions out of normal serum (see Osborn p. 15 and 17). Yith the 
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products obtained we tried to supplement the serum V. again. We 
succeeded only with those fractions in which the endstuk had re- 
mained present. So we were allowed to suppose that, among others, 
the midstuk was present in the serum of patient V. 

That also some thermostable factors were present in the serum 
of our patient, appeared when we added to this serum a small 
quantity of serum B. This serum B. came from a man with very low 
complementary power of his serum. This was due to the lack of one 
or more thermostable factors, which had previously been established 
in a similar way, as was described with the serum of patient V. 

If our pre-supposition was correct then the serum B, which 
would miss a thermostable factor, had to be supplemented with the 
serum V., of which one of the thermolabile factors was missing. 
This was indeed the case. Serum V (complementary power: 0) 
serum B (complementary power: 11) together gave a complement 
action of 38. 

The same result, but to a somewhat smaller extent, was found, 
if the serum of patient V. before the experiment was heated at 56° 
C for 10 minutes. Summing up me may say ihai the scrum of pa~ 
licni V misses the ihcrmolabile factor endsiuk and dial (his factor 
cannot be dispensed with fo bring about haemolysis. 

Starting from this supposition the bacteriolysis when haemolysis 
does not take place might be explained, if it would become an 
established fact that the factor which is lacking from the serum V. 
does not play a part to the bacteriolysis. Indeed we have succeeded 
in making this acceptable. For it has appeared to us that the 
liquid M, prepared from normal scrum could already in itself, so 
without the addition of the liquid E, produce strong bacteriolysis. By 
heating at 50° C for half an hour this bacteriolysis failed to come 
about. The bacteriolysis obtained by mixing the liquids E and M is 
about as strong as the bacteriolysis of the original serum and of that 
of the liquid M alone. 

For the bacteriolysis apparently fewer factors of the complement 
are necessary than for the haemolysis, which can explain the find- 
ings in patient V. The bacteriolytic factors are present in the 
fraction which was precipitated by means of C0 2 . This fraction 
contains about 1/14 part of the serum proteins. The possibility 
exists that in this liquid M there are some haemolytic factors 
beside and even independent of the bacteriolytical ones. The follow- 
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Mti^t vT ! ™ gM , plead for tWs °P ini ™' We place S etu m 0( 
patient V. lor half an hour at 37" C when sheep's erythrocytes and 

amboceptor are present. The erythrocytes were now centrifumd 
and the supernatant fluid examined both as regards haemolytic 
and bacteriolytic power. With the serum V. thus worked on even 
after the addition of the liquid E, no haemolysis could be obtained. 
(Serum V. which had undergone the same treatment without erythro- 
cytes having previously been added, gave after the addition of 
the liquid E beautiful haemolysis). The bacteriolytic power of the 
serum treated in this way was on the other hand unchanged. Also 
experiments concerning it made with animal sera seem to lead to the 
conclusion that the factors essential to bacteriolysis are precipitated 
together with haemolytic factors by C0 2 , hut are not identical 
with them. 


Summary. 

The results of some complement estimations in the clinic are 
communicated. Then a discussion follows of some remarkable find- 
ings, concerning the complement of the serum of two patients. 

In one patient the complement was found to show a temporary 
sensitiveness not only as regards the influence of higher tempera- 
tures but also as regards cooling. Citrate protects this complement 
against the influence of cooling, C0 2 against that of higher tempe- 
ratures. 

In another patient it was established that the haemolytic power 
of the serum is lacking, but not, on the other hand, the bacterio- 
lytic. Further investigation shows that for haemolysis more parts 
of the complement are necessary than for bacteriolysis. Whereas 
for bacteriolysis of coli bacilli the presence of midstuk alone is 
already sufficient, it appears that for haemolytic complement- 
action the presence both of midstuk aud endstuk is necessary. 

In various ways it is made acceptable that the serum of the pati- 
ent lacks the endstuk. This explains the lack of haemolytic com- 
plement-action, when bacteriolytical power is present. It is pointed 
out that, although the bacteriolytical factors in preparing the mid- 
stuk precipitate together with the haemolytic, these factors need 
not be identical. 


Our thanks are due to Dr. J. van der Hoeden for performing the bade- 
riolytical tests. 
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Investigations into the Cause of the Physiological 
Hypoprothrombinemia in New-born Children. 

I. Investigations into the Bile Acid Production in New-born 

Infants. 1 
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The hypoprotlirombinemic hemorrhagic diathesis in cases of 

biliary disease has been found to be caused by a 
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procedure in the case of new-born children, partly because- the 
aspirated bile would be diluted to a highly varying degree through 
admixture of duodenal and pancreatic secretion. The gall-bladder 
bile has been collected at autopsy (12—48 hours after death), i. e 
by puncture of the gall-bladder and aspiration into a clean syringe. 


Method. 

In the bile of the gall-bladder the bile acids appear in various 
combinations 1) in the form of cholic acid (16), partly combined 
with glycine and taurine: glyco- and taurocholic acid; 2) in the form 
of desoxycholic acid (9) and antropodcsoxycliolic acid (20), pre- 
sumably also in connection with glycine and taurine, and finally 
3) in the form of lithocholic acid, and maybe some other monox- 
ycholanic acids in small amounts. 

Formerty, most investigators presumed that cholic acid and 
desoxycholic acid always were bound to glycine or taurine and 
several authors (13, 2, 5) have used this presumption as a basis for 
a quantitative determination of bile acids, measuring the amount 
of NHo isolated from glycine and the amount of S isolated from 
taurine. One single publication (15), however, reports the isolation 
of large amounts of pure cholic acid and desoxycholic acid from the 
bile of a patient suffering from biliary fistula with liver injuries, 
for which reason the procedure described cannot be employed, at 
any rate not in cases of pathological biles. 

The present analysis docs not allow a quantitative separation of 
antropodesoxycholic acid and desoxycholic acid, for which reason 
these two acids will be discussed together. According to their 
constitution formula, they are denoted as dioxycholanic acid, cho- 
lic acid as trioxycholanic acid, being the only compound correspond- 
ing to this constitution, and finally, lithocholic acid is referred to as 
monoxycholanic acid. Cholanic acid which in a chemical respect 
is the basis of the acids mentioned has not been demonstrated in the 
bile. 

In the present investigations, a gravimetric method has been 
used which as a matter of principle must be preferred to other 
quantitative methods, viz. the gasometric, the colorimetric, the 
stalagmometric, and the polarimetric determinations; the three last 
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mentioned methods should at any rate only be applied after the 
best possible isolation of the bile acids from attendant substances 

As it was the aim of this work to elucidate the question as to 
whether the bile of the new-born might be quantitatively or qualita- 
tively insufficient with respect to bile acids, we have investigated, 
partly the total amount of bile acids and partly the distribution of 
the individual types of acids. 

Ihe analysis (developed by H. Venndt) is based upon a prin- 
ciple described by Wieland and Seibert (21) for the separation of 
tri-, di-, and monoxycholanic acids. According to this method, 
the trioxycholanic acids can be extracted from an ether solution 
by means of 15 per cent ether-saturated hydrochloric acid. The 
dioxycholanic acids can be extracted with 25 per cent ethersatur- 
ated hydrochloric acid, while monoxycholanic acids may be found in 
the residual ether. The details of the method applied may he out- 
lined in brief. 


1 ml bile is pipetted into a small Erlenmeyer flask containing 15 ml 
of a 12 per cent KOH. Thereupon the material is autoclaved for 5 hours 
at 120° C. 

After cooling down and adding HC1 until acid reaction to Congo red, 
the material is shaken 3 times with ether in order to remove all ether soluble 
substances. After evaporation of the ether and dissolution in absolute alco- 
hol, the dye-stuffs and some of the fatty acids are precipitated with BaCl. 
saturated Ba(OH) 2 . 

Immediately after addition of baryte, the sample is heated during 
rotation for 10 min. in a water bath of 40° C, whereupon it is left to preci- 
pitate at room temperature for 18 — 20 hours. The precipitate is centri- 
fuged off, and the alcohol evaporated, whereupon the residue is taken up 
with a 5 per cent Na 2 C0 3 solution. The precipitate consisting of BaC0 2 and 
compounds insoluble in Na 2 C0 3 is centrifuged down. 

■ Subsequently, a continuous ether extraction is performed for 6 hours at 
alcaline reaction in a special apparatus constructed by Muller. (10) 

After the Na 2 CO s solution has become acid to Congo red, the extraction 
with ether is repeated, and from the ether, the final differentiated extrac- 
tion of the bile acids by means of 15 and 25 per cent ether-saturated IIC1 is 
performed, as previously described. Finally, the isolated amounts are 
transferred into small scales by means of alcohol. Heating at 110 C for 1 
hour after evaporation of the alcohol removes the alcohol bound to t io 
bile acids, which then may be determined by weighing after cooling. 

The method gives reliable results for the total amount of bile 
acids (the sum of the 3 fractions). 
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The determination of the individual fractions is, however, 
subject to a greater error which will be least when the quantities 
of acid extracted with 15 and 25 per cent ether-saturated HCI are 
almost equally large, as has been the case in most of the bile samples 
investigated in connexion with this work. 

In cases where pure cholic acid or pure desoxycholic acid occur, 
up to 10 per cent can be determined as belonging to the other frac- 
tion; in a less unfavourable distribution of the acids the divergencies 
will become correspondingly smaller. 

The acids remaining in the residual ether which according to 
Wieland and Seibert mainly consist of monoxycholanic acids, were, 
however, as a rule found to be dominated by dioxycholanic acid, 
which acid was not removed completely by extraction with 25 per 
cent etlier-saturated HCI, except when present in very small 
amounts. Hence, the determination of this fraction permits only a 
rough estimation. 

The above-mentioned error in the determination of the acid 
extracted with 15 and 25 per cent ether-saturated HCI, respectively, 
will be the same in different samples, when the proportion between 
the tri- and dioxycholanic acids is the same. A more exact estima- 
tion of the results can be made by a comparison with the analytic 
results from model experiments started with known amounts of 
acids. This method has not, however, been applied to the results 
reported. 


Material. 

The investigations have been carried out on a material com- 
prising as far as possible all autopsies performed within a given 
period at the Blegdamshospital (only children), the Rigshospital-, 
and the Institute of Forensic Medicine, University of Copenhagen 
(from cadavers where death was caused by trauma). — The mate- 
rial comprises (1) 15 new-born children, (2) 11 infants of 1 12 

months of age, (3) 2 children, 4 and 7 years old, and (4) 22 adults; 
a total of 50. 


Results. 

1. hew-bom children. The material comprises 1 child (case 
report Nr. 159 G/40) who died of hypoprothrombinemic liemorrha- 
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gic diathesis, 3 children born at full term but still-born, and, finally, 
11 children who were born between V and 12 weeks before term. 


Table 1. 

Bile acid content of the gall-bladder bile of new-born children. 1 


Bile acids in mg 
per ml. 

Total 

amount 

Dioxy- 

cholanic 

acid 

Trioxy- 

cholanic 

acid 

4.9 

2.2 

2.7 

8.8 

4.4 

4.4 

10.7 

5.0 

5.2 

3.0 

1.5 

1.5 

6.6 

2.9 

3.7 

4.8 

1.9 

2.9 

6.1 

4.0 

2.1 

7.3 

2.8 

3.7 

4.5 

3.0 

1.5 

10.0 

5.0 

5.0 

5.2 

2.9 

2.3 

5.4 

3.1 

1 2.3 

2.2 

1.8 

0.4 

7.7 

4.1 

3.6 

2.0 

1.0 

1 i-o 1 


n 




• P 
c n 

</3 

3 

C 

State at birth 

* 6 
ts+cJ 

o 

y 

az 
* — » 



PT 


c+ 




629 A/40 

F 

4650 

asphyctic 

453 A/40 

M 

3500 

macerated 

460 A/40 

M 

3350 

still-born 

671 A/40 

M 

3200 

asphyctic 

703 A/40 

M 

2500 

still-born 

599 A /40 

F 

2400 

still-born 

159G/40 

M 

2400 

alive 

525 A/4G 

H 

2300 

still-born 

457 A/40 

M 

1900 

asphyctic 

653 A /4C 

M 

1550 

still-born 

655 A/-1C 

F 

1450 

alive 

592B/4C 

F 

1350 

severely mac. 

586 B/4C 

- F 

.1150 

slightly mac. 

679 A/4( 

M 

1200 

alive 

739B/4I 

' “ 

1000 

still-born 


Time of birth 


~ re 

O r* 

e cr 

-s B 
» re 


at full term 
at full term 
at full term 

1 — 2 weeks b. t. 

2 — 3- weeks b. t. 

3 — 4 weeks b. t. 

4 weeks b. t. 

4 — 5 weeks b. t. 

5— 6 weeks b. t. 

6 — 7 weeks b. t. 

8 weeks b. t 

8 weeks b. t.\ 
10 — 12 weeks b.t. 
10 — 12 weeks b.t. 
10 — 12 weeks b.t. 


0 

0 

0 

29 

0 

0 

72 

0 

5 

0 

12 

0 

0 


It appears trom table 1 that bile acids arc prescat even in the 
the time of birth. . . . Children between 1 and 

2. infants. The material cons, sts of U ctaWr^ lmmic 

12 months ol age, 9 of which died of mtectrous » of 

dyspepsia with attendant ^ honor- 

congenital pyloric stenosis, and o yi P 
rhagic diathesis. 

• , * t, 'Professor Itnud Sand, 

1 Our thanks are due to Professor Poul Mo ervi the' permission to use the 
M. D., and Professor H. C. A. Lassen, M. D., lor en r 

material and case reports. 

2 A = Rigsliospital, Department of Obstetrics, A. 

B = Rigsliospital, Department of Obstetr cs, h> 

G = Rigshospital, Department of Pediatrics. 



investigations into the cause of the physiological etc. 401 


Table 2. 

Bile acid content of the gall-bladder bile of children 1— -12 months of age. 


Bile acids in mg 
per ml. 



2.«< o a 
n ' £' £ 



146/40 F 1 y 2 Pneumonia 25.7 7.3 

45S/40 M 3 Congenital pyloric stenosis 12.4 7.2 


thrombincmie hemorrhagic 
diathesis 


R.H. 
Dept. G 

1 

45S/40 | 


R. H. 
Dept. G 

228/40 

m i 

i 

Bl. H. 

5414/40 

M 

Bl. H. 

5444/40 

i 

M 

R. H. 
Dept. G 

219/40 

M 

R. H, 
Dept. G 

1 525/40 

| 

i 

F 

Bl. H. 

4881 /40 

F 

Bl. I-I. 

4594/40 

M 

Bl. I-I. 

5236/40 

B 

Bl. Ii. 

5015/40 

M 


thrombincmie hemorrhagic 
diathesis 


219/40 M I 6 (Meningococcus meningitis 7.3 5.0 


Fatty degeneration of the li- 
ver. Hypoprothromhincmic 
hemorrhagic diathesis 


3.0 l.O 


17.7 


5236/40 F 11 | Pertussis. Bronchopneumonia 19.3 













R. H. — Kigshospital. Bl.' H. = Blcgdamshospital. 

Table 2 reveals that the values found in tlie first year, of life arc 
on an average — somewhat higher than the values found in the 
new-born and that this group of children also shows a considerable 
variation of the values, without any relation to age. 
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3. Older Children. 


Table 3. 


The bile acid content of the gall-bladder bile of 2 older children. 



O 

P 

in 

a 


> 

<n 

o 


Bile acids in mg 
per ml. 

o 

in 

*2. 

>-l 

a 

o 
► 1 

5 

r 5 

O 

X 

o 

p 

*-! 

in 

Diagnosis 

' Total 
amount 

Dioxy- 

cliolanic 

acid 

Trioxyclio- 
lanic acid 

Bl. FI. 

3444/40 

F 

4 

Bronchopneumonia. 

Myocarditis. 

15.9 

8.5 

B 

I. F. M. 

Sdr. B. 

Nov.8th 

1940 

M 

7 

Fractures of the skull. 
Intracranial hemorrhage. 



26.4 


BI. H. = Blegdamshospital. I. F. M. = Institute of Forensic Medicine. 


4. Adults. The material is arranged in three groups, viz. 1) 5 
persons who died after an accident, dissected at the Institute of 
Forensic Medicine, 2) 11 adults who died at the Rigshospital of 
medical or surgical diseases without signs of liver disease, and 3) 6 
adults who died at the Rigshospital of medical or surgical diseases 
with signs of liver injuries. 

Discussion. 

It is seen from the tables that the bile acid content of the gall- 
bladder bile of new-born children has been found lying between 
2.0 and 10.6 mg per ml. Infants showed an even distribution be- 
tween 1.8 and 25.7 mg per ml, two thirds of the cases, however, 
lying below 15 mg per ml. Adults without liver disease gave values 
between 13.4 and 72.8 mg per ml, 9 out of 16 lying between 30 and 
60 mg per ml. The values found in adults suffering from liver di- 
sease were between 2.2 and 22.7 mg per ml, 4 out of 6 being below 
10 mg per ml (see also figure). 

The investigations show that the gall-bladder bile of new-born 
children, full term as well as prematurely born, contains bile acids 
of almost the same qualitative composition as in older children and 
adults. The amount of bile acids per ml is, however, smaller in the 


















3 O tfd 

3 J po? 8 

q O o *— * O Cv 

H N. S3 V* 

S ® a- s <5 go 

^ ° pi o 


I.F.M. D. 183 


I. F. M. E. 33 


I. F. M. D. 17G 


I. F. M. D. 170 


M 38 Fractures o{ the skull. 58.2 

Brain contusion and cerebral 
hemorrhage 


m 

iHi 



I 


I.F.M. D. 171 


Dept. C 138/40 


Dept. A 152/40 



53 Fracture of the skull. 72.8 41.2 

Brain contusion and cerebral 
hemorrhage 


M 01 Fracture of the skull. 33.2 16.0 

Brain contusion and cerebral 
hemorrhage 


06 Embolus of the pulmonary 34.2 21 .S 
artery. Thrombosis of the fe- 
moral artery. Fracture of the 
left malleolus 


M 83 Fracture of the cervical spine. 30,1 25.7 
Contusion of Die cervical spi- 
nal cord 


M 22 Graves’ disease. 40.7 23.0 

Sequelae strumectomia. Bron- 
chopneumonia. 


M 30 Migratory Pneumonia. 13.4 0.3 

Left pulmonary abscess. 


M 35 Subarachnoidal hemorrhage. 45.7 28.0 
Sequeke craniotomia. Bron- 
chopneumonia 






Dept. D 129/40 


Dept. C 114/40 


Dept. N 130/40 


24.0 2.0 



42 Ulcerative colitis. 
Diffuse peritonitis. 


M 44 Nephrolithiasis. 42.4 22.0 

Sequela; nephrectomia. 




M 45 Cerebral tumor. 

Sequela; craniotomia. 
Pneumonia, 


46.3 43.3 
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Table 4 (continued). 



Dept A 


54 Left pulmonary cancer 


Dept. 0 148/40 M 59 Senile dementia. 

Bronchopneumonia. 


Dept.B 124/40 M 02 Coronary thrombosis. 


Bile acids in mg 
per mi. 



43.1 25.0 18.1 


Dept. F 150/40 F 07 Right maxillary sarcoma. 27.8 20.1 7.7 ] 

Bronchopneumonia. 


Dept.B 113/40 M 73 Cerebral hemorrhage. 

Bronchopneumonia. 

! Cholelithiasis. 


22.4 13.0 9.4 


Dent of 130/40 F 39 Right pulmonary infarct. 

Fatty degeneration ot the 


2.8 1.4 1.4 


I Dept. B 14G/40 


M I 4G Gastro-colic fistula. 

I Icterus. Avitaminosis. 


Dent D 135/40 M 05 Cancer of the stomach. 
• Mctastascs to the liver. 


8.9 0.0 2.9 


2.2 0.9 1.3 


~ . T . ior/ 40 F GG Lymphatic leukemia. I 

°" L " U8 ' L^ptolic U, nutation olttc 


22.7 11.9 10.8 


C 142/40 M 09 Hypertrophy of the prostate. 

DcptlG 1U/ Uremia. Bronchopneumonia. 

• Parenchymatous degeneration 

of the liver. 


. 12.4 7.7 4-7 1 


Dept.B 131/40 M 84 Cancer of the stomach. 

Cholelithiasis. 


4.7 2.7 2.0 


. The rest are departments of the 

X. F. M. ~ Institute of Forensic Medicine* 

RigshospitaJ. ' - 
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Fig. i. Distribution of the values of bile acids in gall-bladder bile in the 

four groups investigated. 

case of new-born children than in adults without liver disease, while 
it does not differ very much from the values obtained in infants 
between 1 and 12 months of age. The latter group, however, often 
shows higher values than any of the newborn children. In adults 
suffering from liver disease, the amount of bile acids was found to be 
low, viz . of the same order of magnitude as in infants. 

The low values found in new-born children do not suffice to 
clear up the question of a possibly deficient absorption of the fat 
2S — Acta med. scandinav. Vol. CXI. 
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soluble Vitamin K, the secreted amount of bile and the amount of 
bde acids necessary for absorption being unknown. 


Conclusion. 

The low content of bile acids in the gall-bladder bile of new-born, 
children can scarcely explain the K-avitaminous hypoprothrombi- 
nemia during the first days of life; it may, however, be considered an 
additional factor. 


Summary. 

1. In new-born children, prematurely as well as full term bom, 
the authors found a concentration of bile acids in the gallbladder 
bile obtained by aulopsj' between 2 and 10.7 mg per ml. 

2. Infants between 1 and 12 months of age showed values evenly 
distributed between 1.8 and 25.7 mg per ml. Two children of 4 and 
7 years of age had 15.9 and 54.6 mg per ml, respectively. 

3. Adults without liver disease gave values between 13.4 and 
73.6 mg per ml. Adults suffering from liver disease were found to 
have between 2.2 and 22.7 mg per ml. 

4. In all groups, the distribution of the bile acid fractions inves- 
tigated was found to be the same. 
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The influence of synthetical vitamin K upon the 
agglutinating power of serum. 

By 

MARIE R. H. STOPPELMAN. 

(Submitted for publication May 7, 1912). 


In a correspondence in elite Journal of the American Medical 
Association# of March 22. 1941 J. K. Narat mentioned that serum 
of patients, who had received an intramuscular injection of vitamin 
K, agglutinated red cells of the A-, B- and O-group; 3 mg synthetical 
vitamin K (which preparation was not mentioned) was administered 
by intramuscular injection. The changed agglutination lasted for 
about two weeks. This observation of Narat stimulated us to repeat 
this experiment ami, if we could confirm Karats findings, to inquire 
into the following questions: 

]. how much time after the application of synthetical vitamin 
K, can the agglutination ho established of red cells of the blood- 
group, which are not agglutinated before, and what is the smallest 
quantity of vitamin K required to induce the change? 

2. how long does this phenomenon last? 

3. is there any difference between the influence of application 
of the vitamin K orally and by intramuscular injection? 

4. does the vitamin K influence the agglutination of the red 
cells of those groups, which were agglutinated before the application 
or the vitamin K? 

5. does the addition of vitamin K to scrum in vitro alter the 
agglutination? 

6. is the influence on the agglutination of the different synthetical 
preparations of the vitamin Iv the same? 
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I. First of all the agglutination of A-, B- and O-red cells by serum 
of patients was studied before, and 24 hours after oral adminisiraiion 
of the vitamin K preparation: beta, methyl, naphthohydrochinon- 
disulfaatnatrium (davitamon K made by Organon Holland). 

After the oral application of 10, 20 and 30 mg davitamon K no 
change of the agglutination was noticed. After 40 mg distinct change 
of the agglutination was observed. 

In the subjoined schedule the results of the examination of ten 
cases 1 belonging to different bloodgroups are to be seen. 


Table I. 


Before administration of davitamon K 

After administration of 40 mgr. 
da vitamon K orally 

O td 

M, g- 

4 

4- 

+ 


+ 

+ 


3 T3 c? 

8 T3 to 3 

3 is c? 

3 g 

3 n? 

►d o 

p Pj 

a 9 

2 o 

s 

^£2 

»S2 

^£2 

^£2 

^£2 

8 § 3 

8 g 3 

il? 

a! 5 

8 g 3 

Si n 

8 §3 
So 

S n 

oi ' ^ 2, 

« ^ 2, 

sr ^ ® 

w ^ 2, 



*d. 

> 

w 

o 

> 

W 

o 

I B 

4 





4 



4" 

II B 

+ 

— 

— 

4 

+ 

4 j 

III A 

— 

4 

— 

4 

+ 

4 

IV O 

4 

4 

— 

4 

4 

4 

V 0 

+ 

4 

— 

4 

4 

4 

VI A 

— 

4 

— 

+ 

4 

4 

VII A 

— 

+ 

— 

— 

4 

4 

VIII A 

— 

+ 

— 

— 

4 

4 

IX O 

4 

4 

— 

+ 

4 

+ 

X A 

— 

+ 

— 

— 

+ 

4 


We also examined the agglutination of the red cells of the patients 
i X by serum of the bloodgroups A, B and O; as no influence was 
noticed, the results are not recorded in the schema. From table I 
we may conclude that after the oral application of 40 mg beta, 
methyl, naphthohydrochinon-disulfaatnatrium, the serum of the 
patient agglutinates in all cases the red cells of the O-group and in the 
majority of the cases also the red cells of the group, which the blood 
of the patient belongs to. Maximal effect was noticed 24 hours 
after oral administration. The agglutination was normal again 48 
hours after the oral application. 
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Auto agglutination was never observed. 

II. 'Hie smallest quantity of vitamin K. which had to be given 
intramuscularly to l>ring about a change in the agglutination, when 
wc made use of davitamon K, proved to be 30 mg. The first altera- 
tion appeared already one hour and a half after the intramuscular 
injection. The effect was most apparent 24 hours after the applica- 
tion and vanished 3 days after the intramuscular injection. So 
(he effect started earlier than after oral administration and lasted 
longer. 

In order to learn more about this agglutination, the agglutination- 
tiler of the serum before and after oral and intramuscular admini- 
stration of davitamon K was determined. For this purpose the pati- 
ents’ serum was diluted with physiological saline solution accord- 
ing to the following dilutions: 1: 2 T. 5, 1: 10, 1: 25, 1: 50, 1: 100 
and 1:200. As ngglulinationtitcr was indicated the last dilution, 
which still agglutinated the erythrocytes. 

The following first five schedules refer to the agglutination by 
serum of patients, who had received an intramuscular injection of 
30 mg davitamon K, the other five to the agglutination of serum 
of patients, who had taken 40 mg davitamon K orally. 


I § 33 vr. blootlgroup A 


Red cells A 
aggl- tiler 


scrum of patient before the injection 
, i >1 hrs. aflcr * 

, , • 21 • » » 

* *18 * * * 

> > * 72 * » • 


Red cells B Red cells O 
aggl. titer aggl. titer 


4 1:25 
4 1:25 
4 1:25 
4- 1:25 
4- 1: 25 


4 1:25 
4 1: 100 
4 1:25 


11 3 18 vr. blootlgroup 13 

serum of patient before tbc injection 
, , .lp. brs. after * 



4 1 : 5 
4 l:o 
4 1:5 
4 1:5 


4 1 : 2 '/. - 
4 1:10 4 1: 2 Vs 

4 1:5 4 1: 0 


III 9 52 yr. blootlgroup O 

Scrum of patient before the injection 
» • » 1 y s hrs. after » 

» » » 21 * * * 

i > » -1 8 » » * 

* » » 72 * » ’ 


4 1: 10 
4 1: 10 
4 1: 10 
4 1: 10 
4 1:10 


4 1: 10 
4 1: 10 
4 1:10 
4 1: 10 
4 1: 10 


4 1: 10 
4 1: 25 
4 1:0 
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Red cells A Red cells B Red cells 0 

IV 9 56 yr. blood group A “SgUitcr »gg'- tite “BSUito 

serum of patient before the injection 

— 

+ l: iu 


» » » 1 y 2 hrs. after » 

+ 1:0 

+ 1: 10 

+ 1: 5 

9 9 )> 24 » » » 

+ 1:2)4 

+ 1: 10 

+ 1: 10 

►fiw 

00 

& 

— 

+ 1: 10 

+ 1: 0 . 

» » It 72 » » » 

— 

+ 1: 10 

— 

V $ 47 yr. bloodgroup B 




serum of patient before the injection 

+ 1: 25 

— 

' 

i) » 9 1 i/o lirs. after » 

+ 1:25 

+ 1:5 

+ 1: 10 

9 9 9 24 » 9 9 

+ 1:25 

+ 1: 10 

+ 1: 25 

■5? 

00 

+ 1:25 

+ 1: 0 

+ 1:2)4 

ft 9 9 72 » 9 9 

+ 1:25 

— 

— 

VI <? 54 yr. bloodgroup 0 




Serum of patient before oral admin. 

+ 1:10 

+ 1: 10 

" 

a 9 9 24 hrs. after t> » 

+ 1: 10 

+ 1: 10 

+ 1:0 

999 48 9 99 9 

+ 1: 10 

+ 1: 10 

— 

VII ? 75 yr. bloodgroup 0 




serum of patient before oral admin. 

+ 1: 25 

+ 1:25 

— 

9 9 9 24 hrs. after i » 

+ 1:25 

+ 1: 25 

+ 1:2)4 

9 9 9 2S 9 9 9 9 

+ 1:25 

+ 1:25 

— 

VIII <J 56 yr. bloodgroup 0 




serum of patient before oral admin. 




of vitamin K 

+ 1:25 

+ 1: 50 

— 

serum of patient 24 hrs. after oral 




admin, of vitamin K 

+ 1:25 

+ 1:50 

+ 1:2)4 

serum of patient 48 hrs. after oral 




admin, of vitamin K 

+ 1: 25 

+ 1:50 

— 

IX $ 32 yr. bloodgroup A 




serum of patient before oral admin. 




of vitamin K 

— . 

+ 1; 25 

— 

serum of patient 24 hrs. after oral 




admin, of vitamin IC 

+ 1:2)4 + 1:25 

+ 1: 2 y s 

serum of patient 48 hrs. after oral 




admin, of vitamin K 

— 

+ 1: 25 

— 

X $ 61 yr. bloodgroup 0 




serum of patient before oral admin. 




of vitamin K 

+ 1: 10 

+ 1: 5 



serum of patient 24 hrs. after oral 




admin, of vitamin K 

+ 1: 10 

+ 1: 5 

+ 1: 0 

serum of patient 48 hrs. after oral 




admin, of vitamin K 

+ 1: 10 

1 +1:5 

— 
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From these schedules was concluded that the titer of the agglu- 
tination, which occurred after oral and intramuscular administration 
of davitamon K was highest 24 hours after the application and 
run in the different cases about parallel to the rate of the titer 
of the agglutination, which existed before the administration of 
davitamon K. 

The tiler of the agglutination existing before the davitamon K 
was taken, was not influenced by the vitamin K. 

The agglutination which appeared after oral application of 40 mg 
davitamon K, was very slight, the highest titer being 1:2 % 

We also added davitamon K to serum in vitro (5 dr. to 1 cm 3 ) and 
incubated this serum during three hours at 37°. However no change 
in the agglutination was remarked in this way. 

We also studied the effect on the agglutination of two other 
synthetical vitamin K preparations; 

A. synkavit (Hoffmann-La Roche): 2 methyl-1.4 bisuccinyl- 
naphthohydrochinon. 

After intramuscular injection of already 3 mg in a case belonging 
to the O-group, slight agglutination of the O-red cells was observed 
(the titer being only 1: 0) and this effect had disappeared after 72 
hours. 

6 mg Synkavit injected in the muscles, caused in another case, 
belonging to the O-group, an agglutination of the O-red cells of an 
high titer (1: 50); this agglutination was most apparent 24 hours 
after the injection and had vanished 5 days after the application. 

B. Solvika (Amsterdam sclie Chininefabriek): 4-amino -2 methyl- 
1 naphlholhydrochloride. 3 mg administered by intramuscular 
injection caused an extra-agglutination, the highest titer being 
1:2 y.; the effect was gone 72 hours after the injection. The effect 
of 6 mg applicated by intramuscular injection lasted the same time, 
the titer being higher (T. 25 in one case). 

Comment, 

In this investigation we thus have confirmed and extended 
Narats findings. 

After administration of synthetical vitamin K, serum of the 
A-group agglutinated red cells of the O-group or both the A- an 
red cells; serum of the B-group agglutinated the O-red cells or 
the B- and O-red cells. Serum of the O-group agglutinated the red 
cells of the O-group. 
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In none of the cases auto-agglutination did appear. 

The effect lasted after intramuscular injection of 30 mg beta- 
methyl-naphthohydrochinon disulfaatnatrium two days, after oral 
application of 40 mg one day. 

Oral application of less than 40 mg davitamon K had no effect. 
30 mg davitamon K was the smallest quantity, which had to be 
injected intramuscularly, to cause a change of the agglutination. 
The titer of the agglutination, which existed before the administra- 
tion of the vitamin K, was not influenced. 

The titer of the abnormal agglutination, after intramuscular 
injection of 30 mg davitamon K, was of the same intensity as or 
higher than the normal agglutination titer of the serum. 

When we made use of 2 methyl- 1.4 bisuccinyl-naphthohydro- 
chinon, the abnormal agglutination appeared after the intramuscular 
injection of a much smaller quantity; alread 3 r 3 mg caused an ab- 
normal agglutination of a rather low titer. 6 mg caused an extra 
agglutination, which had the same titer as that of the agglutination 
existing before the application and which lasted 4 days. 

3 mg 4 amino-2 methyl- 1 naphtholhydrochloride (Solvika) 
applicated by intramuscular injection, gave also rise to an abnormal 
agglutination of a low titer. 

6 mg effected an abnormal agglutination lasting two days. 
It is therefore most likely that the transfusion of blood to a patient 
to whom synthetical vitamin K has been administered till 48 hours 
before the transfusion, may give rise to difficulties and even may 
prove impossible. It must be mentioned that a dose of 6 mg 2 me- 
thyl-1.4 bisuccinyl-naphthohycLrochinon (synkavit) does change the 
agglutination during a period of 4 days. 

Conclusion. 

The effect of different synthetical vitamin K preparations, 
administered orally and intramuscularly, upon the agglutinating 
power of the serum of a number of patients was studied. 

The observation of J. K. Narat was confirmed. 

We have laid stress upon the harmfull consequences, which these 
passing alterations of the agglutinating power of the serum can 
afflict upon a bloodtransfusion, which has been lately preceded by 
the application of synthetical vitamin IC. 

I wish to thank Professor S, van Creveld for his critical remarks. 
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Director: 


Beitrag zu der Differential diagnose der Erythro- 
dermischen Form der Hodgkinschen Krankheit. 

Yon 

Dr A. W. M. POMPEN, Internist und Dr M. RUITER, 
Hautarzt, beide in Deventer. 

(Bei der Redaktion am 7. April 1942 eingegangen). 


Vor einigen Jalircn wurdc von Pautrier und Woringer das Yor- 
kommen starker Lympbdrusenscbwellungen bei Erythrodermien 
verschicdener Art besebrieben, vobei die vergrosserten Lymph- 
driisen ein sebr charaktcristischeshistopathologiscbesBild darbieten, 
das von ilinen Rcliculosc lipomclaniquc 1 2 genannt wijd. Die Struktur 
der Lympbfollikel bleibt im Allgemeinen erbalten; das Retikulum 
bat, besonders im kortikalen Teile, stark zugenommen (sog. Reti- 
culum-plaques); die Lympbsinusse sind prall mit polymorphen 
Zellen, besonders vielen eosinopbilen, gefiillt. Ferner werden in 
wecbselnd starkem Masse mit Lipoid und Melaninpigment gefiillte 
Zellen angetroffen. 

Das Kennen dieses Bildes ist fur die Praxis niebt olme Bedeu- 
tung; namentlieb beim Diagnostizicren von Fallen von Lympbo- 
granuloma malignum die von ciner Erythrodermie begleitet wer- 
den, ist es notivendig zu wissen, dass auch Erythrodermien anderen 

1 L. M. Pautrier, Fr, Woringer. Ann. dc derm, et sypli. 8 , 257 273, April 

1937. , . 

2 Mutatis mutandis gilt diese Betraclitung f&r andere Krankheitcn, die mit 
Erythrodermie verbund cn sind, und bei denen die klinisebe Untersucbung fiber 
die Art des Prozesscs keinen Aufschluss gibt. 
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Ursprunges und im allgemeirien einer weniger dusteren Prognose 
mit Schwellung von Lymphdrusen verbunden sem konnen. . 

Es 1st, in Anbetraclit der nicht immer gilt zu etikettierenden 
pathologiscli-anatomischen Abweichungen in den Lymphdrusen 
bei Fallen von Hodgldnscber Krankheit, ein nicht zu unter- 
schatzendes Hilfsmittel beim Stellen oder Ausschliessen dieser 
Diagnose, wenn sich zeigt, dass die vergrosserten Lymphdrusen das 
von Pautrier und Woringer bescliriebene kennzeiclmcnde Bild auf- 
weisen. 

Der folgende Fall kann Iiierbei als Beispiel dienen: 


Patient K, 72 Jalire alt, Backer von Beruf, tvird am 27. VI. 1939 wegen 
einer heftig juckenden , generalisierten Haulerkrankung aufgenommen, 
dieim Januar desselben Jalires entstand. Die Beine, Kniekehlen, Aclisel- 
bohlen und Ellenbogenfalten ivurden zuerst befallen. Die llauterkran- 
kung ist nie feucht gewesen. Jetzt zeigt sich das Bild einer chi'onischcn Erv- 
tlirodermie. Die Iiaut glanzt etwas, ist sehr trocken und im Allgemeinen 
etwas verdickt,- mit ortlich einer deutlichen Zeichnung der Hautfclder. Es 
besteht eine feine Schilferung. Auffallend ist die braune Farbe, sepiafarbig 
his kupferbraun. Namentlich an den Unterarmen und Unterscbenkeln 
befinden sich zahlreiche Kratzstellen. Pubis- und Achselhoblenbebaaning 
sind nahezu ganz versclnvunden; dies ist auch teihveise mit den Augen- 
brauen der Fall. Die Schleimhaute zeigen keine Abweiclnmgen. Unter 
demlinken Kieferwinkelbefindetsiclieinegrossore Hervorwolbung (Bild 1); 
dort ist ein Paket Lymphdrusen ablastbar, deren Grosse bis an diejenige 
eines Taubeneies lieranreicht. In den Lciston bestehen deutliche Lymph- 
drusenschwellungen, ebenfalls in der rechtcn Achselhohlc, wahrend links 
nur einige kleinere Driisen zu fiihlcn sind. Weitere Lymphome findet man 
rechts supraklavikular. Dor rechte Kieferwinkel ist Sehwellungsfrei. Die 
geschwollenen Lymphdrusen sind fest, nichtschmerzhafl und weder mit der 
Haut noch untereinander venvachsen. Es finden sich keine Zeichen von 
Erweichung. 

Histologisches Bild der Haul : 1 


Das bedeckende Pflasterepilhel ist verdickt, aber unversehrt. Es zeigt 
an vielen Stellen parakeratotische Verhornung. In der Cutis unler dem 
Epithel findet man bis zu ziemlich grosser Tiefe ein massig gefassreichcs 
Geivebe, das in seinem Aufbau sehr an die noch naher zu beschreibenden 
blassen Felder aus der Lymphdriise erinnert,. Auch hier findet man einige 
Lymphocyten und eosinophile Zellen. Pigment wird fast nicht angetroffen 
Aveder im Epithel, noch unter demselben. Das neugebildete Gewebe ent- 
halt ziemhch viele Kapillaren und unterscheidel sich in den Bindegewebs- 
arbungen scharf von dem Bindegewebe der Cutis. 


.ter 
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Eine histologische Diagnose haben wir nicht. Das Biid entspricht dem- 
jenigen, das bei Erythrodermien gefunden wird: — , 

Betreffs des internen Zustandes sei Folgendes bemerkt: Ausser iiber 
seine Hauterkrankung kiagte der Patient seit etiva einem halben Jabre 
tiber Kurzatmigkeit bei Anstrengung, geschwollene Beine, abends, und 
nachts auftretende Anfalle von Benommenheit und 3 — 4 maliges Harnen 
wahrend der Nacht. Der behandelnde Hausarzt fand bei ihrn eine Herz- 
vergrosserung, aber normalen Blutdruck und aucli keine Abweicliungen im 
Harn, ausser leichter Albuminurie. 

Diese Erscheinungen leichter Dekompensation reagierten giinstig auf 
salzlose Diat und Verabfolgung von Digitalis. Wahrend des Verbleibs im 
ICrankenhause ergab sich, dass das Herz in alien Ricbtungen etwas zu gross 
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war, aber keine deutlichen Dekompensalionserscheinungen zeigle; die 
Herztone waren normal. Leber und Milz waren nicht palpabel; der Blut- 
druck war, nacb Spengler, 145/80; Eiweiss fandsich in Spuren; die Reduktion 
war negativ, Urobilin stark positiv, und im Sediment wurde sporadiscb cin 
Leukocyt angetroflen. Die Senkungsgesclnvindigkeit betrug in der 1 .Slunde 
(nach Westergren) 37 mm, der Ureumgebalt (nacb Arnbard 750 mg/L.), die 
Anzahl Leukocyten 16,200, bei Differenzierung 3 stabfdrmige, 25 scgmenl- 
formige, 24 Lymphocyten, 8 Monocyten und 49 eosinopbile; toxische Kbr- 
nung der Granulocyten sclnvacb positiv. 

Bei der Rontgenuntersuchung des Thorax envies sicb das Herz in der 
Tat in alien Richtungen miissig vergrdsscrt. In den Lungentcldcrn sind 
keine Abweichungen und keine Schwellung der mcdiastinalen Lymphdriisen 
sichtbar. 

Wahrend der Yerpflegung schwankte die Pulsfrequenz zwischen 70 
und 80 Schlagen in der Minute, die Temperatur (rektal) zwischen 36.6° und 
37.5°. 


Der klinische Aspekt des Patienten fuhrtc uns dazu, wahrend 
der ersten Untersuchung an erster Stellc an ein Lymphogranuloma 
malignum zu denken, welche Krankheil ja von einer Erythro- 
dernne begleitet sein kann. Das morphologische Bluibild, soweil 
dieses diagnostiscli venvendet werden kann, enthiclt einen Fin- 
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gerzeig m dieser Richtung (hohe Eosinophilie); aber das Fehlen. vo n 
Fieber (wobei jedoch die Icurze Beobachtungszeit berucksichtigt 
werden. muss), die relative massige Erhohung der Senkungsgeschwin- 
digkeit und die fehlende Linksverscbiebung bei Differenzierung der 
Granulozyten schienen nicht ganz in das Bild der vorlaufigen 
Diagnose zu passen. Um zu einer sicheren Diagnose zu gelangen, 
wurde zur Extirpation einer Lympbdruse iibergegangen. 

Das histologische Bild der Lympbdriise war folgendes: 

Die normale Struktur einer Lymphdriise war bei der extirpierten fast 
uberall grossenteils verschwunden. An der Peripberie findet man grosse 
und kleinere Felder eines hellgefarbten Gewebes {Bild 2). Dieses ist massig 
zellreich und aus Zellen unit ovalem, bisweilen spindelformigem, aber 
auch wohl rundem Kerne aufgebaut. Es wird ziemlicb viel faseriger und 
mitunter auch etwas korniger Zwischens toff angetroffen. In diesem Ge- 
webe findet sich ein massiges Infiltrat von Lymphocyten, Plasmazellen 
und eosinophilen Zellen, Diese Felder blassen Gewebes sind durch Streifen 
normales Lymphdriisengewebe, in welch cm nocb ziemlicb viele Keimzent- 
ren bemerkbar sind, voneinander getrennt. In diesem lymphoiden Gewebe 
werden ziemlich viele eosinophile und Plasmazellen wahrgenommen. An 
den Randern der blassen Felder, aber aucb wob] in dem lympboiden Ge~ 
webe werden recht viele Zellen beobacbtet, die mit braunem Pigment be- 
laden sind, das Melaninreaktionen ergibt und ferner eine Anzabl Zellen, die 
vakuolares Plasma aufweisen. In diesen Yakuolen findet sicb ein Stoff, 
der sich mit Sudan III rot farbt. 

In den relikulinen Farbungen nach] Laguesse werden in den blassen 
Feldern nur wenig retikuline Fasern gesehen, jedenfalls weniger als in den 
dazwischen liegenden Streifen lympboiden Gewebes. In der Bindegewebs- 
farbung nach Masson farbt sich der Zwischenstoff der blassen Felder zwar 
etwas blaulicli, aber blaue Fasern sind nicht darin sichtbar. Die Trichrom- 
farbungen nacb Masson ergeben keine neuen Gesichtspunkte. Es liegt 
bier somit ein vollig typisches Beispiel der sog. reticulose lipomelanique 
( Pautrier und Woringer) vor. 

Es handelte sich hier mi.thin um ein typisches Beispiel der 
Reticulose lipomelanique (Pautrier und Woringer). Wie schon in der 
Einleitung gesagt wurde, kommt diese ArtDriisenschweUungenbei 
den verschiedensten Arten von Erythrodermie vor. Hierdurc 
wurde das wesentlichste Argument zugunsten der Diagnose Lym 
phogranuloma malignum hinfaliig und gewannen einige Tatsachen, 
welche wahrend der Beobachtung Outage gefordert waren und 
nicht ganz mit der gestellten Diagnose in Einklang gebracht werden 
konnten, an Bedeutung, sodass von der Diagnose Morbus Hodgkin 
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abgeseken werden konnte. — In der Tat zeigte sich bei einer langen 
Nachbeobacktung nickts von dem Bestehen eines malignen Granu- 
loms und trat unter der nunmekr gewaklten Bekandlung Besserung 
im Zustande der Haut ein, wobei auck die Lymphdrusenschwelhin- 
gen grossenteils zuriickgingen. Der Patient starb 1 % Jahr spater an 
seinemHerzleiden. 


Zusammenf assung » 

Es wird ein Patient mit einer heftig juckenden clirdnisclien Ery- 
throdermie, feinscliilferiger, sepiafarbig bis kupferbraun verfarbter, 
verdickter Haut, Haarausfall usw. bescbricben, welche Symptome 
mit Lymphdrusenschwellungen und dem Vorkommen von Lymph- 
driisenpaketen verbunden war ein. Das histologiscbe Bilcl einer die- 
ser Lymphdriisen zeigte das typische Bild der Rcliculosc lipomc- 
lanique (Pautrier und Woringer). Hierdurck gewannen einige 
klinische und Laboratoriumsdaten, die nicht mit der anfangs gestell- 
ten Diagnose in Einklang gebrackt werden konnten, an Bedeutung 
und konnte auf die Diagnose Morbus Hodgkin verzichtet werden. 
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The Electrocardiogram of Acute Hemorrhage 
from Stomach and Intestines. 1 ) 

By 

H. RASMUSSEN and M. FOSS. 

(Submitted for publication December 29 , 1941 ). 


During the last 10 or 15 years quite a large amount of literature 
has been published respecting electrocardiographic changes incases 
of anemia. These publications are characterized by considerable 
disagreement as regards the frequency and importance of such 
abnormalities in the electrocardiogram recorded in anemic con- 
ditions. On the one hand, several authors have observed consider- 
able and frequent alterations in the electrocardiogram, while many 
others, on the contrary, find such changes to be rare and inconspicu- 
ous. 

Among 88 patients with anemia Bloch (4) found in 47 cases 
electrocardiographic changes, chiefly in the ST line and T wave. 
Zimmermann (15) found similar changes in 17 out of 36 patients 
with anemia, and more frequently in secondary than in pernicious 
anemia. Jervell and Evensen (8) observed similar abnormalities 
in 15 out of 26 persons with anemia and normal cardiovascular 
system. Among 35 patients with pernicious anemia Parade and 
Franke (11) found electrocardiographic abnormalities in 31.4 per 
cent, while the frequency in 27 cases of hypochromic anemia was 
25.8 per cent. 

1 The principal observations were reported in det Norske Medicinske Selskap 
on March 19th 1941 under the title: *Blodningselektrokardiogrammet» (The 
Electrocardiogram of Acute Hemorrhage). 
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On the other hand, Hochrein and Matthes (7) among 32 anemic 
patients under 50 years old found 8 abnormal electrocardiograms, 
5 of which were seen in patients with heart disease. In two of the 
remaining three patients the only abnormality was a deep Q In . 
They note especially that in 13 patients with severe anemia (hemo- 
globin below 30 per cent) normal electrocardiograms were seen. 
Among 44 patients Ellis (5) detected »no serious abnormalities)). 
Misske and Otto (9) examined 182 patients with primary and second- 
ary anemia and for the most part noted only abnormalities ascrib- 
able to degenerative changes in the cardiovascular system due to 
age. Only »in a very small percentage of the cases» did they find 
some ST and T changes. They are in agreement with Hochrein and 
Matthes and conclude by saying that even severe cases of anemia 
do not usually present signs of coronary insufficiency, either as 
subjective symptoms or in the electrocardiogram. Likewise Veso 
(14) after investigation of 30 anemic patients, came to the con- 
clusion that anemia, even when severe, of itself produced only 
insignificant electrocardiographic abnormalities. 

The results of the investigation which w'ill here be reported 
where the electrocardiogram of acute hemorrhage is described as 
a separate electrocardiographic syndrome, seem well suited to clear 
away a great deal of this disagreement respecting the changes that 
may be found in the electrocardiogram of anemia. In order to 
emphasize this point of view fig. 1 is presented, where on the left 
side (a) is seen the normal electrocardiogram from an elderly 
woman with severe pernicious anemia and on the right side (b) 
the electrocardiogram from a young man who had hematemesis, 
but insignificant anemia. This latter electrocardiogram has nega- 
tive T waves in lead I, II and IY(IVR). 

It was the electrocardiogram with quickly disappearing inver- 
sions of the T wave, obtained from this young man with a normal 
heart, that gave the impulse to a systematic investigation of the 
electrocardiographic changes appearing during acute gastro- 
intestinal hemorrhage, hematemesis and melaena. In the eleven 
months from March 1940 to January 1941 inclusive 45 cases of 
hematemesis and melaena were treated in Ullevaal Hospital, 
Medical Unit VIII, and all of them were investigated electrocar- 
diographically. Owing to circumstances the interest for these 
matters was very small during several months, so that 14 of the 24 
29 — Ada me.d. scandinav. Vol. CXI. 
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a. H. B. Female. 77 years. b. G. I. Male. 24 years. 
Pernicious anemia. Hematemesis. 

Hemoglobin 35 per cent. Hemoglobin 83 per cent. 


patients with entirely normal electrocardiograms were examined 
only once. To this main material of 45 cases comes a supplementary 
material of 13 cases, assembled in the 7 months from February to 
August 1941. These latter cases have been used especially for 
the study of the pathogenesis of the abnormalities. 

As regards the technique it shall only be mentioned that the 
determination of hemoglobin was effected by means of a hemo- 
globinometer (Sahli method), adjusted to the Haldane’s standard 
(13.8 g hemoglobin or 18.5 volume per cent 0 2 -capacity = 100 per 
cent). 

As is known, it is often difficult to draw the line between the 
acute gastro-intestinal hemorrhages and the more chronic, slowly 
oozing forms of bleeding. Two, perhaps three patients, who showed 
normal electrocardiograms had such protracted hemorrhages. Some 
of the patients were admitted to the hospital a rather long time after 
the bleeding began. Thus in the case of 3 of the 21 patients with 
electrocardiographic changes the first electrocardiogram was not 
taken until 72 hours after the hemorrhage, while among the 24 
without such changes there were 9 whose first electrocardiogram was 
not taken until 72 hours after beginning of the bleeding. As regards 
the site of the hemorrhage there were two cases of cancer of the 
stomach, one case of bleeding from oesophageal varices due to 
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cirrhosis of the liver, and one hemorrhage from a jejunal ulcer, 
verified on subsequent operation, and one hemorrhage from an 
ulcer in the diverticulum of Meckel also verified on operation. As 
to the other hemorrhages, roentgenograms taken after 4 or 5 
weeks’ dietary treatment sometimes revealed an ulcer, sometimes 
not, and the hemorrhages were presumed to be due to gastroduo- 
denal ulcers (healed or not) or to hemorrhagic gastritis. 

In 21 of the 45 patients, i. e. 46 per cent, electrocardiographic 
changes were found during or after the hemorrhage. If we include 
the supplementary material, consisting of 13 patients, of whom no 
less than 12 had electrocardiographic abnormalities, we have 33 
patients out of 58, so that the frequency of the electrocardiogram 
of hemorrhage was about 57 per cent. In the main body of material 
9 out of 13 women and 12 out of 32 men showed electrocardiographic 
abnormalities (Table 1). 


Table 1. 

Electrocardiographic changes in *15 patients with mclaena and hematemesis. 

Total material: 45 patients. 13 women and 32 men. 

With mclsena: 17 patients. Age from 15 to 82 years. 

With hematemesis: 2S patients. Mean age 47 years. 


With electrocardiographic 

Without electrocardiographic 

changes: 

changes: 

21 patients or 46 per cent. 

24 patients or 54 per cent. 

9 women and 12 men. 

4 women and 20 men. 

Age from 15 to 64 years. 

Age from 27 to 82 years. 

Mean age 46.5 years. 

Mean age 48 years. 

Average of lowest hemoglobin 

Average of lowest hemoglobin 

values in ail cases: 54 per cent. 

values in all cases: 62 per cent. 


Among the 21 patients with electrocardiographic changes 17 
have an absolutely pathological electrocardiogram, when the usual 
criteria for judgement are applied (ST line lowered 1 mm or more 
below the isoelectric line in one or more leads, T wave flattened to 
1 mm or lower, isoelectric or negative in lead I or II). Four patients 
had an electrocardiogram which, taken alone, must no doubt be re- 
garded as normal, but which on subsequent control examinations 
proved to differ from the patient’s normal electrocardiogram. For 
instance, a negative Tjjj might afterwards become positive. 
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Fig. 2. 

a. N. K. Male. 35 years. c. I. R, Female. 53 years. 

Hemoglobin 102 per cent. Hemoglobin 65 per cent. 

b. A. D. Female. 48 years. d. E. H. Female. 41 years. 

Hemoglobin GO per cent. Hemoglobin 60 per cent. 



Fig. 3. 

a. Aa. R. Female. 49 years. 
Hemoglobin 87 per cent. 


b. O. J. Male. 78 years. 
Hemoglobin 20 per cent. 


c. H. J. Male. 49 years. 
Hemoglobin 14 per cent. 
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Fig. 4. 

a. R. L. Female. 38 years. b. R. M. Female. 36 years. 

Hemoglobin 78 per cent. Hemoglobin 73 per cent. 

c. G. G. Male. 42 years. 

Hemoglobin 53 per cent. 

The characteristic changes observed during gastro-intestinal 
hemorrhage have practically all occurred in the ST interval and 
the T waves (Figs. 2, 3 and 4). Fig 2 shows the minor degrees of 
these changes, Fig. 3 the more pronounced abnormalities with T 
wave inversions, while Fig. 4 shows the greatest abnormalities with 
depression of the ST line. The depression of the ST line occurs pri- 
marily in the 2nd and 3rd leads. Most frequent and especially 
noticeable is the alteration in the form of the T waves, which some- 
times become more flattened, sometimes isoelectric and sometimes 
negative in one, two, three or all four leads. In the slighter hemor- 
rhages, and as a stage in the reversion to normal in the more severe 
cases, a rather characteristic picture is obtained, where theSTline, 
starting under the isoelectric line, runs obliquely upwards to the T 
wave, which is not clearly marked off from the ST interval. The T 
wave then rises to a small peak, instead of having the usual evenly 
rounded form, and thus acquires a tentlike appearance (Fig. 2c). 
The changes in the T wave occurred perhaps most frequently in the 
2nd and 3rd leads, but they were not seldom seen in the first lead 
and somewhat more rarely in the fourth (IV R). In some of the 
patients all the T waves were inverted (Fig. 4 a). That the changes 
here mentioned are merely stages of one and the same develop- 
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Fig. 5. 

o and b. Aa. R. . Female. 49 years, 

a. 2 days after hemorrhage. 

Hemoglobin 87 per cent. B. P. 110/70 mm. 

b. G days after hemorrhage. 

Hemoglobin G8 per cent. B. P. 110/70 mm. 

c. and d. R. L. Female. 38 years.. 

c. 5 days after hemorrhage. 

Hemoglobin 78 per cent. B. P. 140/85 mm. 

d. 10 days after hemorrhage. 

Hemoglobin 57 per cent. B. P. 115/60 mm. 


men! is seen from the fact that several of the patients, who at first 
presented great electrocardiographic abnormalities, afterwards 
when getting better, but before the electrocardiogram became quite 
normal, presented some of the slighter changes. The T waves, which 
at first were inverted, became isoelectric, then slightly positive, 
perhaps tent-shaped, and finally acquired the normal appearance 
and height. The electrocardiogram became normal after some 
time in all cases except two, where Tj remained isoelectric 
during the whole period of observation, 6 or 8 weeks. One of these 
patients, however, also had a pulmonary embolism during treat- 
ment in bed (Fig. 5, c and d). 

No abnormalities were found in the QRS complex, apart from a 
transient Q m in one patient. Neither did the P waves show any 
distinct changes during the hemorrhage or subsequently. In the 
pathological electrocardiograms they are not particularly high, 
never above 3 mm, and as a rule they do not afterwards decrease 
in height. In some few r cases the P waves showed a slight tendency to 
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Fig. c. 

a, b, c and d: R. M. Female. 3G years, 

a. 2 days after hemorrhage. 

Hemoglobin 73 per cent. B. P. 90/G5 mm. 

b. 3 days after hemorrhage. 

Hemoglobin 40 per cent. B. P. 125/60 mm. 

c. 9 days after hemorrhage. 

Hemoglobin 49 per cent. 

d. 33 clays after hemorrhage. 

Hemoglobin 83 per cent. B. P. 100/70 mm. 

diminish during the period of observation, for example by 1 or 2 
mm, hut in some other cases they rose in corresponding degree 
according as the electrocardiogram became normal. In the electro- 
cardiograms taken during acute hemorrhage, in a state of shock, 
considerable tachycardia was often present, but as a rule the 
increase in frequency was small compared with the subsequent 
control electrocardiograms, so that the rise in frequency is certainly 
in itself without importance as regards the occurrence of the ab- 
normalities (Fig. 5 and 6). 

In 16 patients the abnormalities were found in the first electro- 
cardiogram, in 3 cases in the second, while in 2 cases they appeared 
later. In 8 patients they were observed on the first day, at the 
earliest after about 12 hours, in 3 on the second, in 4 on the third 
day, in 6 from the fifth day onwards. As the electrocardiograms 
recorded after admission were taken at intervals of 3 or 4 days, 
the time of disappearance of the abnormalities has not been quite 
accurately established, and the periods of duration stated repre- 
sent minimum figures. While only one electrocardiogram was taken 
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from some of the patients, the abnormalities in 6 patients lasted four 

days 0r ]css ’ in 7 of thcm fron > 5 to 9 days, in 4 from 10 to 20 days 
and in one case for 30 days. 

Symptoms from the heart during and after the hemorrhage sel- 
dom occurred, probably because the patients were strictly con- 
fined to bed. One woman (Fig. 2 b) with slight hypertension had 
precordial pains, diagnosed as angina pectoris. A young man, 
whose electrocardiogram was normal two days after the hemorrhage, 
had marked dyspnea when cycling. A woman whose first electro- 
cardiogram, taken 6 days after the hemorrhage, was abnormal, 
had been up and moving about, but with dyspnea and severe 
palpitations. It is of interest to note that syncope has occurred in 7 
of the 21 patients with electrocardiographic changes and 4 of the 24 
without such abnormalities. 

None of the patients had heart disease. Two women had moderate 
hypertension, without hypertensive lieart disease. Two had had 
rheumatic fever, but had no signs of valvular lesions and X-ray 
examination revealed normal hearts. 

One patient, a man aged 66, died. He bad an electrocardiogram, 
resembling the Wilson bundle branch block type, but with a QRS 
duration of a little more than 0.10 sec., but otherwise none of the 
changes which are here regarded as characteristic, and he is there- 
fore assigned to the negative group. 

Before proceeding to an examination of some of the factors which 
may have significance for the occurrence of this electrocardiogram 
of acute hemorrhage it can in general be said that the abnormalities 
here observed resemble those seen in cases of coronary insufficiency, 
for instance in attacks of angina pectoris, and those arising in 
myocardial ischemia, for example on breathing air poor in oxygen. 
They also resemble the orthostatic changes seen in the electrocar- 
diogram, as well as those described in diabetic coma and further 
those observed in extrarenal hyperazotemia with dehydration. Se- 
veral of these changes are regarded as being due to coronary insuf- 
ficiency. 

From Table 1 it appears that with respect to age the patients 
with the electrocardiogram of hemorrhage do not differ particularly 
from those with normal electrocardiogram. The percentage of chan- 
ges in women is greater than in men. The average figures for 
minimum hemoglobin content of the blood seem to show that 
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a, b and c: T. J. Male. 28 years. 

a. The day of hemorrhage. 

Hemoglobin G2 per c:nt. B. P. J 20/(55 mm. 
Blood Urea 72 mg per cent. 

b. The same day. 9 hours later. 

Hemoglobin 55 per cent. B. P. 90/0 mm. 

c. 24 days after hemorrhage. 

Hemoglobin G2 per cent. B. P. 320/55 mm. 
Blood Urea 31 mg per cent. 


somewhat more severe hemorrhages appear in the group with an 
abnormal electrocardiogram. 

A more searching examination shows, however, that severe 
hemorrhages with considerable anemia may occur without the 
characteristic changes. For example, the man who died had a QRS 
complex with a broad Sj, but otherwise a normal electrocardio- 
gram. On the other hand, the characteristic picture was seen in 
patients with normal content of hemoglobin in the blood (sec Fig. 
2 a) or else only slightly reduced content (Fig. 1 b). This seems to 
be due partly to tlie hemorrhage having been so small that it did 
not lead to anemia, although producing changes in the electrocar- 
diogram, partly, and more frequently, to the electrocardiogram 
having been recorded before the posthemorrhagic dilution of the 
blood and the fall in hemoglobin commenced. On further exami- 
nation of the electrocardiographic findings and the concentration of 
hemoglobin in the individual cases it was found to be a regularly 
occurring phenomenon that the most pronounced changes appear 
at an early stage, with relatively high hemoglobin content, and that 
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Fig. 8. 

a, b, c and d. A. S. Male. 34 years. 

a. After slight hemorrhage. 

Hemoglobin 100 per cent. B. P. 120/80 mm. 

b. New severe hemorrhage. 

Hemoglobin 75 per cent. B. P. 140/70 mm. 

c. One day after last hemorrhage. 

Hemoglobin 69 per cent. B. P.? 

Blood Urea 49 mg per cent. 

d. 13 days after last hemorrhage. 

Hemoglobin 87 per cent. B. P. 120/75 mm. 

Blood Urea 38 mg per cent. 


the alterations in the electrocardiogram more or less completely 
disappear in the following 5 or 10 days, while the hemoglobin con- 
centration of the blood steadily decreases. The electrocardiogram 
becomes normal, but the anemia gets worse. The hemoglobin 
values and not the number of erythrocytes have been employed, 
as the oxygen-carrying capacity of the blood has been regarded as 
the essential point. This finding of a steadily improving electro- 
cardiogram together with an increasing anemia has been made in 
1 1 of the 21 patients with electrocardiographic abnormalities, or in 
11 of the 16 cases where the examination was sufficiently detailed 
(Figs. 5, 6, 7 and 8). We conclude herefrom that the hemoglobin 
content of the blood has no significance as regards the electro- 
cardiographic changes and that the electrocardiogram of hemor- 
rhage is not an »electrocardiogram of anemias. 

The systolic and diastolic blood pressure was as a rule found to 
be within normal limits. In a couple of patients a considerable fall 
in blood pressure was recorded during the acute stage of shock. 
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In one with marked symptoms of collapse and a palpatory blood 
pressure, systolic, of 50 mm Hg the electrocardiogram was normal, 
but after some time became pathological, with the characteristic 
abnormalities. On following up the blood pressure in the individual 
cases during the first weeks after the hemorrhage, it was found that 
both the systolic and the diastolic pressure have a tendency to fall, 
while at the same time the electrocardiogram becomes normal. 
Such a contrast in the development, a reduction in blood pressure 
together with an improving electrocardiogram, has been seen in 8 
of the 10 patients who were studied in sufficient detail (Fig. 5, (>, 7 
and 8). Thus a fall in blood pressure is not the cause of the electro- 
cardiogram of hemorrhage. On the contrary, the findings point 
rather to a reactive rise in blood pressure during the acute hemor- 


rhage. 

We have not made investigations respecting the behaviour of t he 
total blood volume, the cell volume and the plasma volume in rela- 
tion to the occurrence of the electrocardiogram of hemorrhage. 
Such investigations have been made by Bonnet, Dow, Lee Lander 
and Wright (3) in a number of cases of gastrointestinal hemorrhage. 
They find that the plasma volume is re-established very rapidly by 
absorption of liquid from the tissues, mostly in some few hours, 
though it sometimes takes 24 hours. But ns the. cell volume still 
remains reduced, the total blood volume continues to he lower 
than normal. The total blood volume is not regained until the blood 
corpuscles are regenerated, i. e. after 3 to C weeks. Compared 


herewith, the electrocardiographic changes persist long after 
the plasma volume is restored, but as a rule they have disappeared 
long before the time when the total blood volume should lie re- 
established. It may here lie mentioned that our patients received 
about 2000 cm 3 of liquid perorally from the first day of treatment . to 
■which comes eventual intravenous or intrarcclal administration 
or liquids. On 12 occasions the effect of transfusion of blood (500 
cm’) tvas investigated. In 3 cases the electrocardiographic almor- 
mahtics became less prominent, in 7 they remained unchanged, 
while in 2 cases they were more marked. 

Some few incidental observations, made in the main material 

T lZ7nZl ° f “r CXlraKml during 

hemorrhage to the electrocard, ogram of hemorrhage, led us lo look 

a little more closdy into this matter in the supplementary 
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consisting of 13 patients. For determination of the blood urea we 
employ a gasometric method, cf. Van Slyke, Page, Hiller and 
Kirk (13). The upper normal limit is found to lie between 40 and 
50 mg per cent. 

In the total material consisting of 58 patients 33 show electro- 
cardiographic abnormalities and 23 of these have a blood urea 
content of more than 40 mg per cent, while 16 have above 50 mg 
per cent. Of the 58 patients 29 have hyperazotemia exceeding 40 
mg per cent and 23 of them have electrocardiographic abnormali- 
ties. Hyperazotemia above 50 mg per cent was found in 20 pati- 
ents, of whom 16 had abnormalities in the electrocardiogram. One 
of the 4 without abnormalities was the patient who died. On exa- 
mining the course of the hyperazotemia and the electrocardiogram 
of hemorrhage in one and the same patient we find no slight degree 
of concordance between the hyperazotemia and the electrocardio- 
graphic changes. This is illustrated in Chart 1 as regards 5 patients, 
while sufficient data are available for 8 or 9 patients. 

Of 5 patients with hyperazotemia four had normal serum 
chloride, determined by the usual Volhard titration after open 
Carius digestion (Van Slyke), while one showed a slight reduction, 
97 m. eqv. 

It is fairly obvious that it is not a question of an effect of the 
hyperazotemia itself upon the electrocardiogram. Nevertheless -we 
have inspected electrocardiograms from 10 patients -with severe 
chronic hyperazotemia due to renal insufficiency, and none of them 
showed abnormalities of the type here described. It is natural to 
regard both phenomena as results of one and the same disturbance, 
and then especially as a result of the circulatory failure, which 
occurs in acute hemorrhage, cf. the symptoms of syncope. A few r 
cases of similar electrocardiographic changes in cases of dehydra- 
tion and extrarenal hyperazotemia are described by Gomori and 
Gruber (6), who have also produced them experimentally in cats 
by means of dehydration. They'discuss, among other possibilities, 
the question of a direct dehydration of the cardiac muscle as the 
cause. The electrocardiographic abnormalities in diabetic coma 
with dehydration and hyperazotemia may perhaps be regarded 
from the same standpoint, see, for instance, Aschenbrenner (2), 
who, however, considers the administration of insulin to be the 
essential factor. 
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Chart J. 

Blood Urea and electrocardiographic changes aflcr hemorrhage 
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Pronounced electrocardiographic changes: ..j 

Moderate electrocardiographic changes: 

Slight electrocardiographic changes: 
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abnormalitites. Most of them howev ^ “ ''“^rtiograpliic 
dehydration and the sutralv nr r T’ S '°"' cd no definite sign of 
relatively copies ^ d "™S the treatment 
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Fig. 9. 

a, b, c, d, e and f: R. M. Female. 36 years. 

a. 2 days after hemorrhage. 

Hemoglobin G4 per cent. B. P. 90/6o mm. . 

b, c, and d: 15 days after hemorrhage, anoxemia produced by brcatlii ig • 

with gradually reduced oxygen tension. 

b. Control electrocardiogram. 

Hemoglobin 53 per cent. B. P. 100/00 mm. 

c. Maximal anoxemia. 

d. After 5 minutes of open air breathing. 

c and {: 85 days after hemorrhage. Anoxemia function test. 

e. Control electrocardiogram. 

Hemoglobin 111 per cent. B. P. 115/80 mm. 

f. Maximal anoxemia. 


new evidence, sufficient to justify the acceptance of his oppo- 
site view. 

In order further to investigate the question whether the electro- 
cardiogram of hemorrhage is really due to myocardial anoxemia, 
we made anoxemia experiments on some patients whose electro- 
cardiogram had shown abnormalities after hemorrhage but had 
just become normal again. Anoxemia was induced by letting the 
patient breathe in the Krogli apparatus for determination of the 
basal metabolism, filled with atmospheric air, so that the oxygen 
tension gradually diminished during the breathing. In 16 normal 
individuals, 8 men and 8 women, considerable cyanosis arose after 
respiration for 8, 10 or 12 minutes and the experiment was then 
discontinued. Slight flattening of the T waves and very slight 
depression of the ST interval were noted. In R. M., a woman aged 
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36, -whose electrocardiogram showed great abnormalities durine 
the gastric hemorrhage (Fig. 6), such an anoxemia test 15 days 
after the hemorrhage produced exactly the same electrocardio- 
graphic picture (Fig. 9) as she had had during the hemorrhage. As 
is seen from Fig. 9, her electrocardiogram before this test was not 
altogether normal (isoelectric T m ) and her hemoglobin was low, 53 
per cent. But exactly the same results were attained in anoxemia 
tests 30 days and 54 days after the hemorrhage, when she had a 
hemoglobin content in the blood of respectively 89 per cent (with 
4,500,000 red blood corpuscles) and 95 per cent. T Iir was then on 
both occasions slightly positive. The curves from these tests are 
not reproduced here. 85 days after the hemorrhage, when she had 
a hemoglobin content of 1 1 1 per cent and a high T m , she reacted to 
the anoxemia test with the slight changes seen in Fig. 9, e and f, 
which corresponds to a normal reaction, such as was found in the 16 
normal individuals. Fifteen days later, or 100 days after the 
.hemorrhage, when the hemoglobin content was 100 per cent, she 
reacted to the test in exactly the same manner. We shall refrain 
from speculations respecting this increased susceptibility of the 
myocardium to anoxemia, a susceptibility persisting for at least 54 
days after the hemorrhage. 

These experiments seem to furnish strong support for the view 
that the electrocardiogram of hemorrhage is a manifestation of 
myocardial anoxemia and thereby also for the assumption of a 
coronary spasm as the cause. 

The hemorrhages which evoked these electrocardiographic ab- 
normalities had their origin chiefly from the stomach and duode- 
num, being due to ulcer or gastritis and in two cases to cancer. 
Three of the hemorrhages were from other sources, the cause being 
in one case oesophageal varices, in another jejunal ulcer and in a 
third ulcer in the diverticulum of Meckel. It was deemed to be of 
great importance to ascertain whether also other acute hemorrhages 
called forth the same changes in the electrocardiogram. With the 
kind permission of Professor Sunde we have examined in the Uni 
versity Obstetric Clinic of Oslo 6 women with puerperal hemor- 
rhage. Their ages varied from 19 to 40 years, the quantity of blood 
lost was from 1200 to 1300 cm 3 and the lowest, hemoglobin values 
ranged from 54 to 88 per cent. Some of the patients were probably 
anemic before delivery. None of these six women had the charac 
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undoubtedly belongs to it and with equal certainty one of Vcso’s 
cases (14). These authors, as well as others studying the electro- 
cardiogram in anemia, are now and then struck by the incongruity 
between the electrocardiographic anomalies and the anemia in 
some of their cases. 

I he recognition of the syndrome of the electrocardiogram of 
hemorrhage seems to a large extent to clear away the disagreement 
between the group of authors who find »anemia electrocardiograms!) 
to be a frequent occurrence and those who find them to be rare. 
When Hochrein and Malthes (7), forexamplc, find very few electro- 
cardiographic changes in anemia, the obvious reason is that they 
include only cases of anemia which have lasted for 3 months, a 
space of time which according to Buchner is necessary for the 
development of morphological effects of coronary insufficiency, 
and that thc} r exclude all hemorrhages due to ulcer, as these 
patients have a special »vegetative stigmatisation)). 

A clinical analysis of the material was undertaken in order to try 
to get an idea of the mechanism of the electrocardiogram of hemor- 
rhage. ft has been established that it is not due to anemia. This 
is clear from the fact that it has been found where no anemia exist- 
ed, as well as from the fact that the abnormalities disappear at the 
same time as the anemia increases owing to the posthemorrhagic fall 
in hemoglobin. This latter phenomenon has been the rule. Neither 
is a fall in blood pressure the cause of the phenomena, as the blood 
pressure, both systolic and diastolic, is rather higher in the period 
with ST— T changes than later on, when the electrocardiogram has 
become normal. The electrocardiogram of hemorrhage persists for a 
longer time than the fall in plasma volume, cf. Bennet and associa- 
tes (3), but mostly for a shorter time than the fall in cell volume 
and consequently in the total blood volume. There seems to exist 
a fairly close correlation between the occurrence of abnormalities 
in the electrocardiogram and the appearance of the extrarcnal 
hyperazolemia which often accompanies melaena and hemateme- 
sis, even though such anomalies may also occur without hyperazo- 
temia. Although only a few of these patients showed definite signs 
of dehydration, we are led to think of similar functional anomalies 
in the electrocardiogram which have been observed in case of de- 
hydration with acute circulatory failure and consequent extrarenai 
hyperazotemia. There is likewise here indicated a connection with 
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the electrocardiographic abnormalities seen in diabetic coma, where 
dehydration, acute circulatory failure and extrarenal hyperazote- 
mia are commonly present. In these conditions, however, not 
only is the blood volume reduced, but there is also a fall in blood 
pressure and diminished velocity of blood flow. 

It is to be noted that the electrocardiographic abnormalities 
in acute hemorrhage resemble those seen in myocardial anoxemia. 
The assumption that myocardial anoxemia is really present is 
strongly supported by anoxemia tests on a patient who shortly 
after the hemorrhage had a highly pathological electrocardiogram. 
During the experimental anoxemia the electrocardiographic pic- 
ture was exactly the same as had been observed during the hemor- 
rhage. As this myocardial anoxemia in gastro-inlestinal hemor- 
rhage is not caused by reduced hemoglobin content of the blood or 
fall in blood pressure, it seems necessary to conclude that a coronary 
spasm is present. There is reason to believe that peripheral spasms 
of arteries and arlerioles occur during acute hemorrhages, and thus 
also the arterial system takes part in the reduction in capacity of 
the vascular system which is necessitated by the fall in blood 
volume. These electrocardiograms of hemorrhage may thus be 
interpreted as objective signs of the existence of similar processes 
in the central part of the arterial system, namely in the arteries 
supplying the cardiac muscle. Only one patient who had a slight 
hypertension, had pains in the chest during the hemorrhage which 
was attended by electrocardiographic anomalies. This fact, how- 
ever, does not conflict with the interpretation of the phenomena as 
being due to myocardial anoxemia, since very pronounced electro- 
cardiographic changes due to anoxemia may be observed where no 
pains are present, for instance, in anoxemia tests on patients with 
anemia (in our own and other experiments). It may be questioned 
whether the duration of the anomalies, 1, 2 or 3 weeks, conflicts 
with the view that they arc a manifestation of coronary spasms. 

Possibly the electrocardiographic abnormalities in case of 
dehydration with extrarenal hyperazotemia may be regarded in the 
same manner, namely as indicative of myocardial anoxemia arising 
in connection with coronary spasms as pari of the general con- 
striction of the arteries due to reduced blood volume. But also other 
factors here come into play, such as fall in blood pressure and 
reduced velocity of blood flow. 
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II was considered that it would be of considerable importance 
to able to show the existence of such electrocardiograms in 
other acute forms of hemorrhage. In six parturient women with 
hemorrhages of 1200-1300 cm* no electrocardiographic anomalies 
were found. Tins negative result may be due to the too small extent 
of the hemorrhages and to special protective mechanisms, present 
m parturient women. Further investigations respecting acute 
external hemorrhages are desirable. 

One of us (H. R.) has received financial support for this investi- 
gation from the fund »NationaIgaven til Chr. Michelsem. 


Summary. 

1. On examination of 58 cases of hemorrhage from stomach and 
intestines it is found that electrocardiographic abnormalities 
frequently appear in these conditions. The anomalies are seen chief- 
ly in the T waves, which become flattened, isoelectric or negative, 
but also. in the ST interval, which, is found to be lowered. These 
changes appear in greater or lesser degree in about 50 per cent of 
the cases. The characteristic picture presented by these changes 
and their frequent occurrence justify the establishment of a new 
functional electrocardiographic syndrome: the electrocardiogram 
of acute hemorrhage. 

2. It is shown that the changes are due neither to anemia nor to 
fall in blood pressure. A certain correlation is found between the 
electrocardiographic syndrome and the extrarenal hyperazotemia 
which accompanies these hemorrhages. 

3. From the results of experiments with respiration of air with 
reduced 0 2 content, whereby it was found possible to reproduce 
exactly the electrocardiogram of hemorrhage previously obtained 
from the same patient, it is deemed most probable that myocardial 
anoxemia is the cause of the electrocardiographic changes. As 
anemia and fall in blood pressure are without significance, it is 
concluded that the myocardial anoxemia is due to coronary spasm, 
as part of a general spasm of arteries and arterioles resulting from 
the sudden reduction in blood volume. 

4. It is found probable that a large number of the electrocardio- 
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graphic abnormalities which various authors have observed in 
anemia, are due to acute hemorrhage and not to the anemia. 

5. The importance of a knowledge of the electrocardiogram of 
hemorrhage with respect to the differential diagnosis of abnormali- 
ties of the ST interval and T wave is obvious. 
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The interpretation and significance of the various 
types of gallop rhythm. 

By 

EDGAR MANNHEIMER. 

(Submitted for publication April 2 Oth, 1942). 


In gallop rhythm an extra sound, the so-called gallop sound, 
is heard in addition to the two ordinary heart sounds. In the case 
of rapid heart-action the ear cannot perceive the particular point in 
the pulse period where this gallop rhythm occurs. This may also 
apply to normal frequency. A further difficulty is met with in 
deciding whether a gallop sound ot a duplication of the first or 
second heart sound is actually present. Phonocardiography makes 
this differentiation possible. An extensive phonocardiographic 
literature is available. A good summary will be found in the mono- 
graph by Orias and Braun-Menendez (11), »The Heart Sounds in 
Normal and Pathological Conditions*), which was published in 1939. 

In the normal phonocardiogram a third heart sound and an auri- 
cular sound are found besides the first and second heart sound. 
This applies to children as well as to adults. 

The third heart sound (Figures 2, 3, 4 and 5) sets in 0.11 0.15 
seconds after the beginning of the second sound. In english and 
american literature this period is usually called »the phase of rapid 
filling*). As shown by Ohm in 1930 (10) the third sound depends 
on the blood rushing in and colliding with the ventricular wall, when, 
during diastole the difference in pressure between the auricle and 
the ventricle is at its highest. Normally the third heart sound is of 
such a low frequency (the number of vibrations being below 40 
cycles per second) as to be inaudible. In the case of ventricular dila- 
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tation the difference in pressure is increased, the collision with the 
ventricular well becomes stronger, the amplitude and frequency of 
the sound grows, all of which contributes towards rendering the third 
heart sound audible. Such a third sound gallop or protodiastolic 
gallop (Figures 3, 4 and 5) is no rare occurrence, appearing, in 
various types of myocardial damage. Generally the third gallop 
rhythm is benign. It is of particular assistence in recognizing myo- 
cardial weakness. 

The auricular sound (Figures 2, 6 and 7) occurs in presystole on 
an average 0.07 seconds before the beginning of the first heart sound 
and 0.12 seconds after the beginning of the P wave in the electro- 
cardiogram. It is a function of auricular work. The existence of 
this sound in normal and pathologic conditions has repeatedly 
been proved. In cases of complete block it has been registered in 
connection with the P wave in the electrocardiogram. It always 
disappears in cases of auricular fibrillation. 

The auricular sound can be registered normally, in a great number 
of all individuals though it is not quite so common as the third 
sound. Like the third sound it is inaudible in ordinary auscultation 
owing to its low frequency. In auricular dilatation the amplitude 
and frequency of the auricular sound increase, resulting in an 
auricular sound gedlop or prcsijsiolic gallop. (Figures 0 and 7). 
Thus, enlarged P waves in the electrocardiogram, and auricular 
sound gallop, might be expected to be analogous phenomena. 
However, this is not always the case. I have elswhere published 
cases of auricular dilatation, demonstrated by x-ray, which elucidate 
this point. In some instances the dilatation was indicated both 
by the electrocardiogram and by the phonocardiogram while in other 
cases only one of these methods gave positive results. 

Contrary to the third sound gallop, the auricular sound gallop 
is a grave clinical symptom. It occurs most frequently in cases of 
mitral stenosis with enlarged left auricle. As a rule it indicates a 
more or less pronounced venous congestion. 

In accelerated heart rate and in prolonged conduction time the 
third sound approaches the auricular sound in the tracing. They 
may even amalgamate into a so-called summation sound. The sum- 
mation gallop (Fig. 8) is particularly common in children with their 
higher heart rate. It is supposed to have the same clinical signi- 
ficance as the auricular sound gallop. 
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As regards the occurence of the different gallop rhythms Battro 
Braun-Menendez and Orias (1) and Wohlferth and Margolies (15) state 
that the summation gallop is most common. The latter authors 
have published 60 cases of gallop rhythm, including 14 cases of 
third sound gallop, 22 of auricular sound gallop and 24 of summa- 
tion sound gallop. 

From the point of view of differential diagnosis some other 
sound phenomena may be mistaken for gallop sounds. This applies 
to the duplication of the first and second heart sounds. A duplicated 
first sound (Fig. 9) is not a pathologic phenomenon. One assumes 
that the two chief components which make up the first sound here 
are distinguished. These components are the muscular one appear- 
ing simultaneously with the isometric. phase and the vascular com- 
ponent when the blood rushes out through the arerial ostia. The 
duplicated second sound (Fig. 7) also appears in physiologic condi- 
tions and is attributed to the semilunar valves not closing precisely 
at the same time. The phenomenon occurs regularly in bundle 
branch block. 

A further phenomenon, usually not looked upon as belonging 
to the gallop rhythms, is, s/he opening snap of the mitral valve » (Fig. 
10), first described by Margolies and Wohlferth in 1932 (9) and 
verified by, among others, Laubry (5). It is generally regarded as a 
pathognomonic symptom of mitral stenosis and explained as a 
clicking sound, produced when the stiff mitral valves open. »The 
opening snaps occurs about 0.07 seconds after the beginning of the 
second sound. 

The differential diagnosis between these three phenomena, i. e. 
duplicated second sound, sopening snaps and the third sound is not 
always easy. It is possible by means of simultaneous registrationof 
venous pulse and phonocardiogram. The v wave in the phlebogram, 
appearing just after the second heart sound, is the key to the inter- 
pretation. The duplicated second sound occurs on the ascending line 
of the v wave, sthe opening snaps simultaneously with the top of the 
v wave, the third sound coinciding with the descending line of the v 
wave. (Fig. 1). 

The auscultation of the gallop rhythms is best made at the apex 
or further laterally. The ear must be trained to low frequency 
sounds. Preferably a stethoscope should be used with a smicro 
phones, not too small. 
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Patients with comparatively mild, cardiac symptoms such as 
beginning dyspnoea, slight tachycardia and fatigue, often have a 
second sound which is not quite distinct and which on the plionocar- 
diogram shows a third sound. Whether this should be regarded as 
a normal third sound or a gallop sound is revealed, by the calibrated 
method. Invariably the pathologic sound posseses a greater ampli- 
tude or a higher pitch or both than the normal third sound. Often. 
X-ray shows a dilatation of the ventricle and the eleclrocardio- 

a 



Fig. 1. Diagram of the heart sounds and (lie venous pulse. 

(According to Cossio and Orins). The second component of the duplicated 
second sound coincides with the ascending line of the v wave. »Thc opening 
snap of the mitral waive* occurs simultaneously with the top of the v wave. 
The third sound appears in the descending line of the v wave. 

I — the first sound. I = the second sound. Ill — the third sound. IV — 
the auricular sound. 


gram more or less marked signs of myocardial damage. Real myo- 
carditis is rare compaired with ventricular dilatation of other origin, 
toxic or arteriosclerotic. Earlier the »ovcr-work» factor was much 
emphasized. Such patients, as a rule, may lie given a small dose of 
digitalis. Should it be a case of a normal third sound gallop, as 
often, in young people, digitalis will be without effect. 

The relationship between gallop sound and diastolic murmur is 
of interest. The over-tones of Die third sound arc often perceived 
by the car as a protodiastolic murmur. The over-tones of the 
enlarged auricular sound in the presystolc are heard as the presys- 
tolic murmur. Yet, a protodiastolic or presystolic murmur does 
not necessarily presuppose the corresponding gallop sounds. Nor 
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need the gallop sounds have overtones to such an extent that 
actual murmurs are heard. I have published a case of septic 
carditis and auricular sound gallop which exemplifies these points. 1 
Early in the disease signs of mitral stenosis with auricular 
sound and prcsyslolic murmur were present. Later, as the patient 
improved, the sign of stenosis, the presystolic murmur, disappeared 
leaving only the marked auricular sound as a sign of auricular en- 
largement, which also was verified roentgenologically. 

The auricular sound, as well as the presystolic murmur, disap- 
pear in auricular fibrillation when the auricles do not contract. 

The tracings here reproduced are mostly from patients in the IV 
Medical Service of St Eriks’ Hospital. 

Calibrated phonocardiography has been used offering the possi- 
bility of recording the strength as well as the frequency of the 
sounds. Previously no means existed of distinguishing, between 
normal sounds and gallop sounds. Calibrated phonocardiography 
makes this possible since absolute measurements of the amplitudes 
are obtained within different ranges of frequency. As regards the 
technical side earlier works are referred to. (G, 8). 


1 Mannlicimer. Nonl.Mcd. Vol. 12. Page 3622.1 9-11. 
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Pig. 2. Phonocardiogram (PCG), electrocardiogram (ECG) and graphic rcgislra- 
lion o/ the sound phenomena of the heart in a logarithmic s'calc. 

Normal case, a boy of 8 years. 

I = the first sound. II = the second sound. Ill = the third sound. IV = the 
auricular sound. SM = Physiologic systolic murmur. 
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Figr. 3. The third sound gallop. Myocarditis. 

Female, aged 22 years. (ECG 270/41) Fatigue, dyspnoea. 

The heart: Apical systolic murmur and gallop. 

ECG: P—Q 0.21 seconds. 

PCG: Faint first sound with amplitude not exceeding 175 cycles per second. 
Systolic murmur with small amplitude 100 — 250 cycles per second. The 
third heart sound with big amplitude is registered as far as up to 250 cycles 
per second. 
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Fig. 4. The same ease as Figure 3. Three months later. The patient is now 
subjectively recovered. 

ECG: P — Q 0.17 seconds. 

PCG: Normal third sound only registered below 100 cycles per second. The 
systolic murmur unchanged. 
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Fig, 5. Third sound gallop. Myocardial damage. 

Female, aged 21 years. (ECG 318/41) Slight heart trouble lor several years 
The heart: Faint systolic murmur, gallop at apex. 

X '-rag of the heart: Slight general enlargement. 

ECG: P — Q 0.18 seconds. No definite pathologic signs. 

PCG: Pathologic third sound registered up to 250 cycles per second. 

Venous pulse: Third sound simultaneous with the descending line ol the v wave 
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Fig. C. Auricular sound gallop. 

Male, aged 47 years. (ECG 874/41) Acute onset of heart failure after several 
months treatment for empyema of the chest. 

The heart: Tachycardia and gallop over apex. 

ECG: Sinus tachycardia 120 heats per minute. P — Q 0.1 6 seconds. 

Pronounced left deviation. T I — Till poorly developed. 

PCG: Just before the R wave in the ECG a very loud auricular sound with 
over-tones reaching up to 175 cycles per second, followed by the first sound. 

X-ray of the heart: Considerable general enlargement with posterior bulging of 
the auricles. 
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Fi g. 7. Auricular sound gall '° p - Chron5c myoC ardial insufficiency with 

could not be auscultated. minute Occasional extra s > rst< ? lc ‘ !. 

■per • Sinus tachycardia 95 beats P cr I ™ d Le f t bundle branch block. 

to 250 cycles per second, llupuca 
50 250 cycles per second. 
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Fig. S. Summation sound gallop. 

Male, aged 39 years. (ECG 224 / 11) Mitral and aortic rheumatic valvular disease. 
Beginning heart failure. 

The heart: Gallop at apex with duplicated murmur. Punctual maximum of 
the systolic murmur over aorta. 

ECG: Sinus tachycardia 100 heats per minute. P — Q 0.22 seconds. Broad 
P waves, 0.12 seconds. T I and T II negative. 

PCG: Summation sound gallop. The third sound (= III) and the auricular 
sound (= IV) have amalgamated into one sound, the summation sound 
(— s). Presystolic murmur 50 — 175 cycles per second. Systolic murmur' 
50 — 500 cycles per second. 
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Fig. 0. Duplicated first sound. 

Male, aged 40 years. (ECG 785/41) Treated for ulcus duodeni. No subjective 
heart trouble. No heart disease. 

The heart: Gallop at apex. 

ECG: P — Q 0.16 seconds. Pronounced Q III. Negative T III. 

PCG: Clear duplication of the first heart sound. (=1) Not altogether free 
from disturbances in the high frequency ranges but no definite murmurs. 
Normal PCG. 
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Fig. 10. Mitral stenosis with * opening snap*. 

Female, aged 39 years. Rheumatic polyarthritis and endocarditis at the age of 
17 and of 27. Fairly well compensated, no edema. Pains in the heart region 
after exertion and excitement. 

Heart: Accentuated first sound at apex. Rather faint systolic murmur. In the 
third intercostal space to the left of sternum a distinct snapping extra sound 
after the second sound. 

Rontgcn examination o) the heart ( march 1942): Bulging of left auricle both later- 
ally and backwards. Mitral type heart. 

ECG: Sinus rhythm 60 heats per minute. P — Q interval 0.19 sec. QRS com- 
plex normal. T wave positive in all leads. S — T intervals normal. 

PCG; Accentuated first sound at apex. High frequency sound registered 
between 50 — 500 cycles per second, 0.08 seconds after the second sound, 
simultaneous with the peak of the v wave: * Opening snap of the mitral 
valve# (= os). Systolic murmur between 50 — 250 cycles per second. 
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Summary. 

1. The phonocardiographic registration has made the various 
gallop rhythms available for differential analysis in a way not 
possible by ordinary auscultation. 

. 2 - There are three different gallop rhythms. The first is the 
third sound gallop which occurs most often in ventricular dilata- 
tion. It may be looked upon as a comparatively benign sign of myo- 
cardial weakness. The second is the auricular sound gallop, a more 
serious symptom, appearing most commonly in mitral stenosis with 
enlarged left auricle. Thirdly, in rapid heart-action or prolonged 
conduction time a summation of the third sound and the auricular 
sound may occur resulting in a summation sound gallop. This 
gallop has the same grave significance as the auricular sound gallop. 

3. The gallops have to be differentiated against duplicated first 
or second sounds and, also, against the opening snap of the mitral 
valve, a phenomenon pathognomonic of mitral stenosis (9). This 
sound occurs in the phonocardiogram between the second and third 
heart sound. The diagnosis will be facilitated by simultaneous ve- 
nous pulse registration. 
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Uber Albumosurie im gesunden und kranken 

Organismus. 

Von 

Dr. M. WEISS. 

(Bei der Redaktion am 11. April 1942 eingcgangen.) 


Einleitung. 

Obgleich die Akten fiber Albumoseaussclieidung im Ham seit 
den zahlreichen darauf beziiglichen Arbeiten 1 2 schon geschlossen zu 
sein schienen, bin ich trotzdem an diese Frage noch einmal herange- 
treten. Die Berechtigung hiezu ergab sich aus der neuartigen und 
vor Allem quantitativen Bestimmungsart, die ich ausgearbeitet 
habe a , aus der Anwendung der Teilung in primare und sekundare 
Albumosen auf den Harn und aus der sicheren Feststellung einer 
physiologischen neben einer pathologischen Albumosurie. Die 
Anschauungen iiber die Bedeutung der Albumoseausscheidung 
gehen sehr weit auseinander und man kann wohl sagen, dass die 
Albumosefrage noch immer offen ist. ICrehl und Matthes 3 wollten 
in der Albumose die Ursache des Fiebers sehen. Dies konnte aber 
bald wider legt werden, da Albumosen auch ohne Fieber gefunden 
werden. Es gibt kaum eine Krankheit, die nicht regelmassig oder 

1 Siehe Neubauer und Huppert, Harnanalyse, Wiesbaden 1910, wo auch 
die von mir nicht cit. Literatur zu finden ist. 

2 Acta Medica Skand. Bd. 109, S. 312, 19 41. 

3 Deutsch. Arch. f. klin. Med. Bd. 54, 1895. 



gdegcnthch zu erhdhter Albumoseausscheidung im Harn Anlass 
f 1,0 11 k(intl(c - Das & lt naincnllich von den infckliosen Erkran- 
ivungcn. Em hcsondcrcs Inlcrcsse fand die Feststcllung der Albu- 
mo.su nc beim Magcnkrchs. Pacanowsky 1 meint sogar, dass sie 
iiberbaupt fii r das Carciuoni charaklcrislisch sei, wahrend sie 
Brieger nur beim Magen-Darmkrebs, dagegen nicht bei anderen 
Lokalisalionen gcfnndcn bat. 

Die Festetcllung cincs regclmassigcn, schon physiologischcn Vor- 
Ixommens lion Albiunoscn im Horn vcrlangt cine vblligc Ncuoricntic- 
ritng in dcr Albumoscfragc. Wenn auch die normale Mengc nicht 
gross isl. — ihr o borer Grenzwerl liegt beim crwachsenen gesun- 
den Mann bei 12 mg Tvrosi invert pro (be — so kann dock die- 
ser Refund dorl, wo es sicli um reiaiiv niecb'ige Werle handelt, 
zu Ivrtiimcrn Anlass geben. Bei der physiologiscben Albumosurie 
findeL man aber slots nur Deuleroalbumose, wahrend in Krank- 
boiton zwar iibenviegend aucli nur Deuleroalbumose, daneben 
aber aucli Protoalbumose gefunden wird. Diese tritt aber 
claim zumcisl quantilativ stark binter der Deuleroalbumose 
zuriick. Die Protoalbumose bat jedoch dadurch cine grossere Be- 
deutung, dass sic auch bei geringcr Mengc stcls auj krankhajlc Ver- 
andmmgcn hinweisi, was diffcrcnzialdiagnostisch besonders dann 
von Wert scin kann, wenu die Gesamtinenge der Albumosen nicht 
oclcr nur wenig iiber das Normale crhdlit ist. Bei der prinzipiellen 
Wield igkeit dieser Feslsl ell ungen sei es mir gestattet, die Grund- 
ziige meincs Yerfabrens der Albumoseuntersuchung im Harn 
nocb einmal zu bespreeben, zumat im Verlauf dcr Arbeit cine wich- 
tige Fchlerquellc dcr Bestimmungcn, cbe Beimengung vonNukleo- 
albumin, aus gescbaltet werden konnte. 

100—150 cm 3 von dcr bckannlen Harn-Tagesmenge werden am 
Wasserbad nacb Ansaucrung mil verdiinnter Essigsaure (bei nor- 
malsaurcm Harn 1 Tropfcn pro 10 cm 3 ) eingcdampCt. Dcr Trocken- 
riicksland wird in etwa 15—20 cm 3 Wasser aufgenommen und fil- 
triert, zum FilLral kommen 2 Tropfcn Eiscssig und die clreifacbe 
Mengc konc. Alkoliol. Der Niederscldag — das Alkoliolsediment — 
wird abfillriert (am beslen nacb cinigcn Stunden), mit etwa 15 cm 3 
Alkoliol, dem 2 Tropfcn Eisessig zugesetzt werden, gewaseben und 
das nicht ganz lufttrockene Filter in einein Kolbcben mit kochendem 


1 ZeRscJir. f. Jilin. Med. Bd. 9, S. -129, 1885. 
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Wasser unter wiederholtem Verreiben mit einem Glasstab extrahiert 
und erkalten gelassen. Das Filtrat betriigt ungefahr 10 15 cm 3 . 

Anfanglich wurdc dasselbe schon als die reine Albumosefraktion 
angesehen. Obgleicli nach dem Gang der Darstellung die Anwesen- 
beit von Eiweiss ausgesclilossen zu scin schien, so ergab sicb docli im 
Verlaufe der Untersucbungen, dass Nuklcoalbumin gar niclit selten 
nocb in dieser Fraldion entbalten ist. Dieser Eiweisskorper lost sich 
trotz saurer Reaklion leiclit durcb die Salze des Hams, weshalb man 
auch ini-Harn selbst die cliarakteristische Nukleo-Albuminprobe zu- 
ineist erst nacli melirfacber Verdiinnung erbalt. So kann auch in 
dieses Extrakt Nukleoalbumin ubergehen, so dass man baufig mit 
verdiinnter Essigsaure nocb cine Triibung bekommt. Diese Reak- 
tion wurde anfanglich 1 der Proioalbumose zugesebrieben, spa ter 
konnten aber durcb Aussalzung mit Ammoniumsulfat und noeb- 
malige Extraktion des Niederscblags mit koebendem Wasser bei 
saurer Reaktion vollig nuklco albumin frcic Albumosefraklionen 
erbalten werden. Hat man cin Extrakt vor sicb, welches keine 
Triibung mit verd. Essigsaure in der Kiiltc und nacli dem 
Erhitzen und AYiedererkalten (Nukleoalbumin-Verstarkungsrcak- 
tion) gibt, so kann man sichcr sein, die Albumosefraktion rein 
vor sicb zu baben. Nocb empfindlieher als die Essigsaureprobe 
ist die Sulfosalizylprobe, wobei wieder stefs erliitzt und erkal- 
ten gelassen wird (Sulfosalizyl-Vcrstarkungsreaktion). Eine posi- 
tive Sulfosalizylreaktion kann aber auch von Protoalbumose 
berrubren. Wir priifen daher die Albumosefraktion, indem wir 
zunachst zu ca. 1 cm 3 2 Tropfcn einer 20 %igen Sulfosalizyllosung 
hinzufugen. Obnc Rucksicbt auf den Ausfall der Probe erhitzen wir 
bis zum Aufkoclien und bringen die Probe — am besten mit einer 
gleich verdunnten, unbebandclten Probe — in kaltes Wasser. Feli- 
len einer Triibung nacli dem Erkalten beweist die Abwesenbeit von 
Nukleoalbumin und Protoalbumose und wir konnen dann sicber sein, 
eine reine Deuteroalbumose-Fraktion vor uns zu baben. Ist die Sul- 
fosalizylprobe aber positiv, so konnen wir zur Sicherhcit nocb die 
Probe mit verdiinnter Essigsaure anstcllen. Bei vollig ncgatjver 
Nukleoalbumin-Rcaktion beweist die positive Sulfosalizyl-Vcr- 
slarkungsreaktion die Anwesenheit von Protoalbumose. Protoal- 
bumose-Triibungen hellen sicb ferner bcim Erhitzen vollslandig 

1 pic dicsbezllglichc Angabe in Acta Med. Scand. Brl. 109, S. 312 wird hiemil 
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m.f. 3 )ir Protoalbmnosc gib! nuch rim- Tnibnng, wemt man mm 
In, * ,n ‘ n S:iI|ifU-rsi.nro hinzuftigi. Dnrh ist diese Probe wcniger 
empfmdltrh. als die Snlfosalizylroaktion. lh*i alien Probcn warlen 
v.ir eintge Minuteu :d« und untersurhcn smvohl hoi atif — wic ltd 
thirrhfailemli-m l.irlil. well mitnnter eine leichle Kigeri-Opalcscenz 
der Filtrate sl»»rrn kann . 1 


Hat sub die AlhumosefrakUon als frei von Xukleoalhuniin 
cruie.M-n.Mi kmim-tt wir versuchen, die quantitative Hc.slitnmung 
niitteK der von mir modifi/ierteu Millon’sclien Probe vorz.uncli- 
nu’it- * In der Hegel stort alter ein Niedcrsrhlag liier noeli diese 
Hestimmuju;. Nur seiten e>, durrli nielirfaclie Venltinnimg 

diese Stoning an<.?.UM haltrn mid narli dem Krhilzen sclion jelzt 
gun/ blare Millon'seln* Probcn ohno Niedersdtlng zu bekommen, 
ttvlrhe mm Vergleirh mil der St andardprobe erforderlidi sirtd. 3 
y.tttnrh! ist tinker die . \ tnmmistdjal-. 1 utsnhtmtj (iir cine (jc tunic ijtuin- 
tilaUvc lltsdnununtj da; Tijriisinucrlcs nicht zu umgchcti. nuch dorl, 
wo strh die AlbumoM*fraktinn als frei von Xukleonibumin cnviesen 


hat. Wir verreibeti den noeh vorhandenen Toil der Albmnosefrak 


tion mil el was Amiwmsulfnl in der P.eibschale, so dnss ein kleiner 


t'berselniss ties Salz.es brim Verreiben noeh gespiirt wirtl uml 
filtrieren klar ah. Das klare Ammonsulfat-FiUrnl enthfdt gc- 
w obrtlieb keine Snbstan/en mil Millnn'seher Heaktion. Nur wcnn 
freies Tv rosin vorhanden ist, linden wir im Animonsulfal-Filtral 
naeh 2 faeher Verdfmtumg niit Wasser eine Millon'seln* Probe. 
Die intenvitat tier Heaktion ist in diesen relaliv seltenen Fallen 
zwar oeuohnlieh nirlil stark (n—*., der Standardprohe), sic ist 
jedoeh diagnostiscli wirhtig zur Krkennung von schweren I.cber- 
M-baden faknte gelln* Atrophic. Carrinom-Metaslnsen). Zumcist 
alter ergibt die direkle Pnifimg zweifelhaften Ausfall; wir fugen 
tinker am besten gleit h zur (‘.esamtmenge ties nnf freies Tyrosm 
zu prufentlen I'iltrals flic tlreifarhe. Mongo konc. Alkoliols, lassen 
tlas ausfaiiende Ammonsulfat (am besten im Spilzglns) kurz. 
absetzen iiiiti giessen tliesich tiariiber abseheidende gel riddel* lussig- 


'Stiirki-iv Opalfsrrnz knim -lurch Filtri-rcnmit Titlkrusatztte'cltiiU wcrtlcn. 
= Biochctu. ZHC-clir. !!<!. 07, S. 170, 1010, Btl. 110, S. 2*>8. lO-O.untl Acta 
Met!. Scant!. 1. c. , , 

* Aurh iimcheincntl gcrhiflfogigr rotllrhe Nietlerschlftge In tier Millon »«»!' 
Probe, velrlie zmneist -iiirch Spurrn von Uarnsfitire bc'virkl wrnlen, 5 f lzc1 ’ 
Tv rosin wort llc*li Jhcrah. Rt*ln tfeH>c Nlc<lcrschlfipc, wic tnrm mc ,n 

Arnmonsulfnt-Filtrat bt l tier 1’rftfmtR nuf freies Tyrosln (s. split cr) crhall, storen 
svelte r nicht. 
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Iceit ab. Wir waschen einmal mit Alkobol nach, vereinigen diesen 
Waschalkohol mit dem Hauptteil und dampfen am Wasserbad ab. 
Den Trockenriickstand nehmen wir in einigen cm 3 Wasser auf und 
prufen, am besten aucli bier nach zweimaliger Verdiinnung mit 
Wasser, auf Ty rosin. 

Der Ammonsulfat-Niederschlag, der alle Albumosen und even- 
tuell noch vorhandenes Nulcleoalbumin enthalt, wird mit Arnmon- 
sulfat- Wasser gewaschen, dann samt dem Filter in ein Kolbcben ge- 
bracht, mit etwa 10 cm 3 aqua dest. iibergossen, 1 Tropfen Eisessig 
hinzugefugt und unter Verreiben mit cinem Glasstab einige Male 
aufgekocht. Wir lassen crkalten, messen die Flussigkeit und filtrieren 
klar ab. Dicsc Fraklion isl sklsjrci uon Nukkoalbumin und skill die 
rcinc Albumoscfraklion vor. In ibr konnen wir den Tyrosinwert in der 
von mir besebriebenen Weise 1 * obne Schwierigkeit bestimmen. Wir 
bereebnen diesen Wert pro die oder die ungefahre Mcnge der Albu- 
mosen selbst durch Multiplikation des Tyrosinwertes mit 30. 
Nur in sebr seltenen Fallen, wennnocb ein storender rotlicber Nieder- 
scblag sicb bei der Millon-Probe absetzt, lcann es sicb als nolwendig 
erweisen, cine nocbmalige Ammonsulfat-Aussalzung mit dem vor- 
bandenen Rest vorzunebmen und in der gleichcn Weise zu verfali- 
ren. Hier bekommen wir aucb bei sebr kleinen Tyrosinmengen stets 
reine Millon-Reaktionen obne Niederscblag. 

Der Tyrosinwert der Albumosen ist, wie schon betont wurde, 
zumeist ein reiner Deutcroalbumosewert. In den seltenen Fallen, 
wo Protoalbnmosc nacbweisbar ist, konnen wir aus der Sulfosalizyl- 


1 Fiir die quantitative AusIQhrung der Millon’sclicn Probe benoligen wir 
folgcndc Reagcnzicn: 

3. Hydrarg. oxydati suit. 10.0 

Ac. sulf. coqc. 10.0 

Aquae dest. 190.0 

2. y» procentige Natriumnilritlosung. 

Zu 3 cm 3 eiuer rcineii 1: 50,000 Tyrosinlosung 1 kommen 2 cm 3 vonLdsung 1 
und 3 Tropfen von Ldsung 2. Es wird aufgekocht in eincr Eprouvctte von clva 
20 mm Tjefe und an der Luft crkalten gelasscn. Diese Rcaktion stcllt die Stan- 
dard Millon-Probe vor. Die zu untcrsuchendcn Fltlssigkeilcji werden nacli 
evcntueller Verdannung in derselben Weise untersuehl und der Tyrosinwert bc- 
slimmt (2, 3fach Oder JA der obigen Standardlosung). Statt der nur wenige 
Stundcn ballbaren Slandardprobc mit rcincm Tyros in konnen wir zwccktnfis- 
sigerweise cine einmal ausgcwertclc, mil Cliloroform konservicrlc Albumosclo- 
sung mil gleicb starker Millon’scher Probe verwenden, welelie cinen Tan 
unverandert bleibt. h 

1 Der Firma Hofman La Roche in Basel bin iclv fQr die Obcrlassunc von 

Tyrosin zu Dank vcrpfiicblet. 
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Verstarkungsreaktion (selbstverstandlich bei Abwesenheit von 
Nukleoalbumin) uns eine uugefahre : Vorstellung iiber ihre Quanti- 
tat bilden. 1 Eine 1: 50,000 entsprechende Millon’sche Reaktion 
ergibt, wenn sie nur oder iibenviegend durch Protoalbumose be- 
wirkt wird, eine starke, eine 1: 250,000 Tyros in entsprechende Ver- 


I. Die physiologische Albumosurie und 

Tabelle 

Albumoseausschei- 
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dimming noch eine recht deutliche Triibung. Die Salpetersaure- 
Probe ist erst bei ungefahr der doppelten Koneentration deutlich. 
Es scheint ausser Proto- und Deuteroalbumose in der nukleoalbumin- 
freien reinen Albumosefraktion keine andere Aibumose vorzu- 
kommen. 

ihre differenzialdiagnostische Bedeutung. 

I. 

dung bei Normalen. 


Besondere 

Reaktionen 

Aibumose 

Anmerkung 

Dcutero- 

A. 


— 

+ 


Fall 6 von Tab. V, 14 Tagc spatcr 

— 

4- 

l.G » 

8 4 » * III, 10 » » 

— 

+ 

1.2 » 

8 5s » V, 3 Woch. 8 

Indikan 

+ 

0.7 o 

gcsund cnllasscn 

— 

4- 

1.3 » 


— 

4- 

0.9 * 


— 

4- 

1.0 » 


— 

4- 

0.8 » 


— 

4- 

l.G » 


— 

+ 

O.G » 


— 

+ 

0.4 * 



+ 

1.5 * 

Normalkost, Harnsloff p. d. = 9.7 g 




Aulolyse-Koeff 1.5 : 9.7 = 0.15 

, 

+ 

0.58 > 

pro Stundc = 0.083 mg 


+ 

0.44 s 

» 8 — 0.073 8 


+ 

0.40 » 

0 8 = 0.030 8 


Zus p. d. 

1.42 » 

” » = 0.0G4 » 


4 - 

1.25 8 

5 » = 0.052 8 

— 

+ 

2.0 8 

» » = 0.082 8 

— 

+ 

1,4 » 

* * = 0.082 » 

— 

-U 

i 

O'G » 

8 8 = 0.085 8 

— 

+ 4- 

5.2 * 
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Tabelle 

Albumoseausscheidung 


Name, Alter u. Temp. Geschl. 


1. B. Pcrsson, 

2. A. Oster, 

3. E. Lundberg, 

4. B. Gewert, 

5. A. Johansson, 

6. A. Jansson, 

7. E. Erikson, 

8. N. Kritty, 

9. B. Hibinette, 

10. E. Janson, 


60, 37.9° 

49, 36.7° 

53, 37.6° 

56, 37.5° 

60, 37° 

42, 37.4° 

65, 37.2° 

63, 37° 

71, 37.1° 

51, 36.6° 


11. G. Lonkvist, 59, 37.2° 

12. H. Rost, 37, 37.3° 


13. I. Janson, 

14. O. Eklund, 

15. O. Karlsson, 

16. D. Ostrand, 


20, 38.4° 

74, 37.5° 

63, 37.4° 


17. A. Fredrikson, 56, 40° 

18. A. Bavertelt, 70) 36.4 


19. E. Lindberg, 

20. A. Karlsson, 

21. R. Enstrom, 


75, 38.6° 

46, 33.9° 

63, 87.1° 



Colitisod. Ca intest. 
Leber Ca? 
Magenblutung 


Magenbeschwerden 

Ca? 

Cas. inc., Tbc.? 

Tumorverdacht 


Typhusverdaclit 
Hepatitisod. Cholelith. 

Unklares Fieber, Tbc.? 
Cholelithiasis, Cholangitis? 


on 2 ° I » Dr usens chwellun g , Leukamie? 

22. A. Andersson, 61, o'-'* | Ca? | 

23. R. Andersson, 66, 37.3° | 

Die physiologische Albumosurie im 

Phanomen. Albumosen ™ gesunden Mensehen 

Blute nachgewiesen. 1 E ' ^ fun4en Es war datar an- 

0 — 60 mg Albumosen im Liter Blut geiun 

1 Embden und Knoop, sowie Langstdn, Hofm. R ichar d, Journ. 

witz, Verhandl. d. deutsch. Ges. f. inn Med 1921, S. 40b. 

de Pharm. et de Ghimie, Bd. 23, S. Ill, 1921. 

2 Ann. d. Med. Bd. 10, Nr. 3, 1921. 
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II. 

bei zweifelhaften Fallen. 


Bcsoudere 

Reaktioncn 

Albumoe 



■53 

Tyrosinw, 



+ 

1.2 

mg 

Rontgen neg. 



+ 

1.7 

D 

Ghron. Gastritis 

Urorosein 

+ 

2.1 

0 

Achylia gastr. 

Urochromogcn 

+ 

2.8 

» 

Ca ven.tr. 

Indikan 

+ 

1 u. 1.2 

» 

Colitis 

Bilirubin 

+ 

0.9 

t> 

Cholelithiasis 

— 

+ 

5 

t> 

Ca ventr. 

— 

+ 

1.2 

& 

Ulc. ventr. 

— 

+ 

1.4 

J> 

0 » 

Aut.-Koeff. = 0.15 


4 - 

2.6 


Ca ventr. 

Aut.-Koeff. = 0.30 

Urorosein 

A 

2 u. 2.3 

t> 

2.3 mg bei Milchkost; Ro: Ulc. ventr., 
aber starre Magenwamle 

_ 

4 - 

2 

i 

Ro: Altcs ulc. ventr., abcr Refund aty- 
piscli, dalicr Tnmorverdacht 

— 

4 - 

2 

u 

Ro: ncgativ. Aut.-Kocff. = 1.8 

— 

+ 

2.9 


Tbc. pitlm. 

Indikan 

4 - 

3.0 


Ro: Altcs ulc. penetrans ventr. 

Urorosein 

4 - 

2.5 

» 

Das Spital ohne sichcrcn Bcfund ver- 
lasscn 

— * 

4 - 

0.4 

& 

nach 3 Tagcn cntficbcrt 

Bilirubin 

4 - 

0.9 

0 

Der tvcilerc Vcrlauf spriclit lilr Chole- 
lithiasis 

— 

4 - 

0.8 

» 

nach einigen Tagcn gesund cntlassen 

Bilirubin 

4 - 4 - 4 - 

16 


ad Operation 


4 - 4 - 4 - 

14 

0 

» » reichlich Sleine in dor 

entzilndeten Gallcnblasc 

— 

+ 

1.3 

0 

Blutbcfund ncgativ 

— 

4 - 

1.2 

0 

Aut.-Koeff. = 0.16 Rontgen neg. 


zunehmen, dass sie aucli im Harn zur Aussclieidung gelangen. 1st 
sclion das Vorkommen von Albumose im Blute Gesunder vielfach 
bestritten worden, so unter Anderen von Neumeister \ so ist die 
Bebauptung, dass im Harn normaler Menschen Albumose regel- 
massig vorkommt, ni.rgends zu finden. Eine Ausnahme bildet der 
Harn in der Scliwangerscliaft und im Woclienbett, in welchem Sta- 

1 Zeitschr. {. Biol., Bd. 24, S. 267, 1888. 
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delmann 1 und Fischel 2 Albumose gefunden haben. In den aus- 
fulirlichen Arbeiten von Krehl und Matthes sowie von Schultess 3 
wird betonl, dass der Harn gesunder Menschen niemals Albumose 
enthalt. Im Allgemeinen hat man sich damit gegniigt, die Anwesen- 
heit der Biuret-Reaktion in den auf verschiedenste Art hergestellten 
Albumose-Fraktionen als ICriterium fiir ihre Anwesenheit zu ver- 
wenden. Wohl hat Hofmeister ein kolorimetrisches Verfahren zur 
Answer lung der Biuretreaktion angegeben und Maixner z. B. hat 
mittels dieser Mcthode bei Pneumonie 4 g Albumose im Tag gefun- 
den. Aber das Verfahren hat recht wenig Anwendung gefunden, viel- 
leicht weil es als zu wenig empfindlich angesehen wurde. Die Biuret- 
probe gestattet auch keine Differenzierung der Albumosen. Seit 
den Arbeiten der Krehl’schen Schule warden fast durchwegs Deu- 
teroalbumosen als Ursache dieser Reaktion betrachtet. Bei nicht 
fiebernden Fallen, wieMyelom, Ulcus und Ca. ventr. sollen primare 
Albumosen vorkommen. Senator 4 meint, dass im Fieberharn haupt- 
sachlich Protoalbumose gefunden wird. Aber seine Befunde sprechen 
eher fiir Deuteroalbumose. So sagt auch Hammarsten 5 , dass es 
sich bei der Harnalbumose in der Hauptsache urn Deuteroalbumose 
handelt. 

Bei der Verfolgung der normalen Albumose- Ausscheidung ist 
es mir aufgefallen, dass manchmal scheinbar ohne Grund der Wert 
binaufgehen kann. Ich bin diesem Verhalten in einer Reihe von 
Selbstversuclien nacligegangen und konnte feststellen, dass ein Teil 
der Albumosen exogenen Ursprungs ist und dem Nahrungseiweiss 
entstammt. Dabei scheint die Art des zugefiihrten Eiweiss (be 
Quantitat der ausgeschiedenen Albumose zu beeinflussen. Wahr- 
end bei einer Normalkost mit ca 120 g Fleisch die Menge der Albu- 
mosen etwa 1.5 mg p. d. betrug,stieg dieser Wert auf 2 mg, wenn 
statt gewohnlichen Fleisches Bries in der gleichen Menge genommen 
wurde. Rein vegetabilische Kost ergab ungefahr denselben Albu- 
mosewert wie Fleischlcost, so dass man annehmen muss, dass aus 
der nukleinreicben Thymus bedeutend mehr Albumose als Schlacke 
abfallt, als aus gewohnlichem Fleisch. Es ergibt sich natiirlich die 
Frage, ob wir berechtigt sind, die Albumosurie im Wesentlichen als 

1 tlber Peplonurie, Wiesbaden 1894. 

2 Arch. f. Gyn. Bd. 24, S. 420. 

3 Deutsch. Arch. f. kiln. Med., Bd. 60, 1896. 

4 Deutsch. med. Woch. 1895, Nr. 14. 

5 Lehrbuch der physioiogischen Ghemie, 1922. 
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endogen bedingt anzuseben. . Dies diirfte wold der Fall sein. Denn 
abgeselien von den patbologischen Verbaltnissen, in welcben sicb 
die Albumose-Ausscbeidung beinabe umgelcelirt proportional zur 
Nahrungsaufnahme, insbesonders zum Fleiscligenuss verhalt, ergibt 
die Verfolgung der Albumosewerte in Krankbeiten bei moglicbstem 
Ausscbluss von Ehveiss aus der Kost keine auffallende Erniedrigung 
derselben. Wir sind daber wohl berecbtigt, aucb die pbysiologische 
Albumosurie wenigstens zum Teil als Ausdruck des normalen 
Gewebsabbaus zu betrachten. 

Die genaue Kenntnis der normalen Albumose-Ausscbeidung 

o 

ist fiir die Beurteilung der Albumosurie in Krankbeiten von grund- 
legender Bedeutung. Gerade das Carcinom, welcbes in dieser Ricb- 
tung unser grosstes Interesse beansprucbt, zeigt in seinen Anfangen 
oft keine deutlicb erbobten Werte. Die pbysiologiscbe Albumosurie 
scbeint jcdocb bei beiden Geschleclvtern nicbt gleicb zu sein. Ge- 
sunde Frauen sclieiden ctwas weniger aus, als gesunde Manner 
des gleicben Alters. Umso bemerkenswerter ist die erhohte 
Ausscheidung in der GravidiUit (Fall 20 Tab. I). Sic ist aucb 
vom Kdrpergcwicbt abbiingig und ist bei Jugendlicben mit 
geringerem Gewicbt daber der absolute, aber nicbt der relative 
Wert kleiner als bei Erwacbsenen. Im Senium diirfte die Albumose- 
Ausscbeidung erniedrigt sein. Die Feststellung der pbysio- 
logiscben Verlialtnisse bildet die Grundlage der ricbtigen Beur- 
teilung der patbologischen Albumosurie. 

Da das Nabrungseiveiss sicb mit einem gewissen Anteil an der 
Albumosurie beteiligt, so kann es sicb als niitzlicb crweisen, die 
Relation der Albumose-Ausscbeidung zum Harnstoffwert — als 
Masstab fiir die Eiweisszufubr — festzuslellen. Wo fiber die Norm 
erhohte Albumose- Werte vorhanden sind, spielt diese Relation 
keine so grosse Rolle, da ja in diesen Fallen dcr endogenc Anteil 
sicker iiberwiegt. Dort wo aber an der Grenze dcr Norm slebende 
Werte gefunden werden, spricbt ein niedriger Harnstoffwert fiir 
vers lark ten Gewebsabbau- und wir bekommen vielleicbt cinen bes- 
seren Einblick in die Gewebs-Autolyse, wenn wir den Albumosewcrt 
pro Gramm Harnstoff feststellen. Wir besitzen in der colorimc- 
trischen Bestimmung des Harnstoffs auf Grund der Gelbfarbung, die 
beim Zusatz des Ehrlicb’scben Aldehyd-Reagens zu Harnstoff- 
losungen entsteht, ein bequemes und relativ sicberes Verfabren 
zur Harnstoffbestimmung. Ungefabr 20 cm 3 Ham werden mit 
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einem klemeu Kaffeeloffel Knochenkohle versetzt, geschuttelt 
und filtnert. 1 * Das vollkommen wasserfarbene Filtrat vhd 
zuerst auf das 50-fache und dann je nach Bedarf starker verdiirmt. 
Von dieser Verdiinnung werden 20 cm 3 in eine planparalelle Flasclie 
von etwa 40 mm Tiefe gebracht, dazu kommen 30 Tropfen oder 
1.5 cm 3 des Aldehydreagens. Es entsteht eine inehr oder weniger 
intensive Gelbfarbung. Tn eine ebensolche, gieich tiefe Fiascbe brin- 
gen wir eine reine Harnstofflosung (iiber Chloroform dauernd halt- 


bar) mit einem Gehalt von 1.* 10,000, geben auch liier 30 Tropfen 
des Aldehydreagens dazu und vergleichen die Farbungen. 1st die 
Farbe des verdiinnten Knochenkohle-Filtrats noeh starker als die 
der Vergleichsldsung, so verdiinnen wir weiter, bis wir genau die 
Farbung der Standard-Harnstofflosung erhalten- Dann konnen wir 
sagen, dass die Verdiinnung 1: 10,000 Harnstoff entspricht und den 
Wert p. d. oder in der gegebenen Harnmenge leicht bereehnen. 
Die Heranziehung des Harnstoff-Wertes bei der Beurteilung der 
Albumose-Ausscheidung hat den grossen Vorteil, dass wir nicht all- 
zu abhangig sind von der haufig unsicheren Tagesmenge des Harns 
und dass wir eine Relation zu einem zweiten wichtigen Harnwert 
bekommen, dessen Grosse auch eine gewisse Beziehung zum 
Albumosewert besitzt. Auf diese Weise werden auch niedri- 
gere Albumose-Ausscheidungen verwertbarer. Die physiologische 
Relation Albumose: Harnstoff oder die Albumose-Ausscheidung 
pro Gramm Harnstoff (der Autolyse-Koeffizient) bewegt sich 
um 0.2 mg Albumose und erreicht selten einen hoheren Wert. 
Bei einer einwandfreien Albumosebestimmung diirften wir berech- 
tigt sein, hohere Autolyse-Koeffizienten schon als pathologisch 
anzusehen. 

Betrachten wir die beiden ersten Tabellen, so ergeben sich 
einige wertvolle differenzial-diagnostische Gesichtspunkte. Manche 
klinische Schlussfolgerungen werden sich auch aus den spate- 
ren Ausfiihrungen ableiten lassen. Jede fieberhafte Erkrankung 
kann zu Albumosurie Anlass geben. Doch tun dies natur- 
gemass vor Allem die ernsteren, mit Gew T ebsschadigung verbun 
denen Falle. Wir konnen daher aus einem normalen Albumosewert 
bei einem zweifelhaften fieberhaften Zustand umgekehrt schhessen, 


1 Starker gefarbte Hame verdunnt man zweckmassigerweise % or der Be 

handlung mit Knochenkohle cinigemalc mit AVasser. 
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dass einc starkere GcAvebsschadigung nicht vorliegt. Derm die 
gcstcigerle Gcwcbsairfolyse isl cine dcr konsianicsicn und friihcstcn 
Bcglcticrschcinungcn aller cmslhaficn ficbcrhaftcn Erkrdnkungcn. 
Dies lcann manclimal diagn.ostis.cli yon grosscm Wert sein. So 
ivurde im Fall 17 der Tabclle II Avegen des hohen Ficbers anfang- 
licli ajLicli an Typhus gedacht. Der niedrige Albumosewert liess 
aber diese Diagnose ausschliessen und einige Tage spiiter war die 
Frau entfiebert. Fieber ist zwar ein haufiger, aber kein unbedingt 
notwendiger Bcglciter einer entziindlich-infektiosen Erkrankung. 
Wir liaben in derartigen zweifelhaften Fallen, die aucli oft cliirur- 
gisches Interesse besitzen, in der erhohten Albumose-Ausscheidung 
einen sichereren Indikator dcr Entziindung als in dcr niclit immer 
‘erhohten Temperatur. So wurdc im Fall 20 und 21 der Tab. II die 
biagnose Cholangitis im Gefolge von Cholelithiasis aus dem bedeutj- 
;end erhohten Albumosewert gestellt. Die Operation bestatigtc did 
(Diagnose. Die Differcnzial-Diagnose zwischcn Cholelithiasis und 
Hepatitis kann durcli die Albumosc-Untersucliung cine wesentliclie 
Forderung erfahren. Wahrend die Hepatitis mit Ikterus ausnahmsj- 

# i 

los lioherc Albumosewerte als normal zeigt, ist dies bci der unkomf 
plizierten Cholelithiasis nicht der Fall und mchrfach lconntc auf 
diesem Wcge die richlige Diagnose gestellt werden. (Fall 6 und 18, 
Tab. II). Die vielfach diagnostisch schwcr zu beurleilenden Magent 
jblutungen, bci;welchen die Blutung aucli cine Rontgcnuntersu chung 
jverbietet, gebfm, Avenn sic cincm einfachen Ulcus A r entr. entstam!- 
jmen, in dcr jRegel zu keiner erhohten Albumose-Ausscheidung 
Anlass. Ein normalcr Wert, wic in Fall 8 und 9 dcr Tab. II, crlaubt 
init grosser Wahrscheinlichkcit die Diagnose Ulcus simplex, Avahrend 
ein starker erh older Wert, Avie in Fall 7 Avieder die Diagnose Ca A T cnti\ 
fast mit Sichdrheit stcllen liisst. Leider finden wir bcim UIcul> 
ventr. vielc atypischc Falle, die nicht nur klinisch und rdntgenolo^ 
gisch, sonderii aucli im Albumosebefund sicli als Grenzfallc cr^- 
Wcisen (Fall ll, 12 und 15, Tab. II). Chirurgischc Affektioncni 
namentlich Eiterungen scheinen ausnalimslos erliolite Albumose- 
yerte zu lieforn, und es kann aucli manclimal die Tlicrapie A T on 
dieser Tatsaclie Nutzen zichen. So Avurde in Fall 1 Tab. V ein 
Leberabscess nacli Sulfapyridin-Behandlung nicht nur afebril, 

sondern aucli in Bezug auf die Albumose-Ausscheidung ganz 
normal. ° ° 


■3 2 — Ada msd. scandinciv. Vol C XI. 
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JI. Albumose-Ausscheidung bei Infektionskrankheiten. 

Bic Tabcllc cnthall cine Auswahl aus dem Krankcnmatcrial 
der Klinik. Die Pneumonic nimmt nalurgcmass den ersten 
Plat/, ein. Wir finden bei dicser Krankbcit Albumoscwertc 
zwisclten 10—30 mg, ausnabmsweise auch nicdrigerc Wcrte. In der 


Tabetic 

Albumoseausscheiclung bei 


Xante. Alter u. Temp. 

Diagnose 

Bcsondcrc 

Reaklioncn 

I. JI. Hrlkson, 

•17, 38.4° 

Pneumonic 

Urobilin 

2. G. Erikson, 

30, 40° 

$ 

1 

3. I. Bostrom, 

28, 38.2° 

> 

» 

Idem, 1 Taf,' spiitcr 


» 

» 

.}, 1\. London, 

19, 38.5° 

> 

» 

5. V. Urodin, 

19, 40.3° 

Broncho-Pneumonic 

— 

f>. K. Rcnskuld, 

15, 37.8° 

> » 

— 

7. R. l.undqwist, 

27, 38.3° 

Pneumonic u. Diabetes 

Sacbarumu. 




Axelon 

8. E. Bjorkhmd, 

52, 38.5° 

Lungcngnngran 

— 

9. I. Lnrsson, 

09, 38.2° 

ScpUschc Erkrankung 

Urothromogcn 



mil Tclecltien 


Eadem, 3 Worticnspalcr, 37' 

» » 

— 

10. A. Brage, 

50, 38.8° 

Akutes Ficber unbek. 

Urochromogen 



Ursprungs 


i liaclon. M Tacc spfitcr, 3f>.8° 

» > 

* 

It. A. Rodin, 

17, 40° 

Typhus 

Urochromogen 

12. G. Andcrssoit, 

25, 38.2° 

Polyserositis: Plcurilis 

Urobilin 



u. Pericarditis 


13. O. Vcnkvist, 

40, 38.0° 

Eryslpol 

Urochromogen 

l-(. M. Pottcrsson, 

30, 38.8° 

Dermatomyosltis 

» 

15. X. Orstnditis, 

31, 39,9° 

Parotitis cpid. 

» 

Idem 2 Tnftc sputcr, 37..r 

* > 


, G » > 

30.7° 

» * 


10. IT. Andcrsson, 

20, 37.4° 

Pcriartcriitis nod. 

Urochromogen 

17. II. Pcrsson, 

03, 37.8° 

Pneumonic 

Urobilin 

Eadem, 5 Tagc spiitcr, 37.4° 

> 


» 10 » 

, 3G.5° 

1 


18. K. Johansson, 

29, 37.8° 

Scarlatina 


19. A. Andcrsson, 

51, 38° 

Morbilli 

Urochromogen 

20. R. Lars, 

7 V z , 37° 

Erythema nod. 


21. A. FcritslrSm, 

25. 38,5° 

Febris undulans 

Urochromogen 
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Literatur wird darauf hingewiesen, dass die Albumose-Ausschei- 
dung erst im Stadium der Losuug beginnt. Da gegenwartig gleicb 
nach der Aufuahme mit der Sulfapyridin-Behandlung begounen 
wird, ist eine scharfe Trennung zwischen dem Stadium der An- 
schoppung und dem der Losung schwer durcMuhrbar. Nach den 
Werten in Fall 3 der Tabelle — 14 mg vor und 30 mg nach Beginn 


ill. 

Infektionskrankheiten. 


Albumoscn 


Proto-Alb. Deutero-A. | Tyrosinwcrt. 


Anmerkung 


0 

+ 

0 

+ + 
+ + 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 


11 

0 


20 

0 


14 

+ 

+ +++ 

30 

0 

+ + 

5 

+ 

+ + 

6 

0 


4 

+ 

+ + + 

16 

+ 

+++ 

17 

0 

+ + + 

16 

0 

+ 

1 

0 

+ + + 1 

12 


+ 

+ + + 
+ + + 

+++ 

H — ! — I — h 
+ + + + 
+ + + + 
+ 

+ , 
+ + + 
+ 

+ 

+ 

+ 

+ 

+ 


» 

» 

» 

> 

» 

* 

* 

* 

» 

» 

» 


1.5 * 
25 » 

13 » 


12 

30 

32.4 

29.4 

3.8 

4.5 
12.7 

2.8 
1.7 

1.6 
3 

0.7 

2.5 


Sulfapyridin 

* 

» begonnen 


Exilus lclalis 
Acliologic unbekannt 

Heiliing 


Hcilung 

Tbc? 


Entlasscn 

Sulfapyridin 

Bcsscrung 

Entlasscn 
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dn Behandlung ~ clttrflc dicsc Annnhmc begriindet sein. Wir 
J«muoii tins vorstcllcii, class beim raschcn Zugrundcgehen einer 
so gross on Zahl von Loukocylen, wic sie nach der Sulfapyridin- 
Behnndhmg cinzusetzen pflcgl, Albumoscn in grosscrer Menge 
onlstehen. Dabci is! cine BcIeiJigwig der Protoalbumosc entweder 
gar niebt oiler nur spurenweise vorlianden. Es handelt sich be* der 
Uisuni* der Pneumonic nichl um cinen citrigen Gcwebszerfall, bei 
dem wir vlelleicbt grosserc Mcngcn von Protoalbuniosc erwarlen 
diirfcn, sonde rn uni cine Aulolyse des Exudals (lurch reiclilicli frei- 
werdende Fcrmenie. Wenn aber die Pneumonic mil einer anderen 
Krankhoil kombinierl isf, oder wenn, w ic dies wahrschcmlich bei 
den sons l lcichler vcrlaufcnden Broncho-Pneumonicn der Fall ist, 
cine Mischinfeklion vorliogl, so finden wir aucli bier Protoalbumosc 
^FalJ f> u nd 7). 

I Der relaliv hohe AHnunoscwerl beim Typhus darf vicllcicht 
cine gewissc differenzial-diaguoslisclic Bedculung beanspruchen. 
Audi in der Lileralur finden wir den Hinwcis, dass Albumoscn bei 
dicser Krnnkheil reiclilicli gefunden werden. 1 So betonen aucli 
Krelil und Malllies ihr regclmassiges Vorkommcn beim Typhus. 
Aucli bier isl Protoalbumosc nur in relaliv und absolut sdir geringcr 
Menge vorlianden. Auffallenderweise isl bei keincr Krankhcit 
dicser Gruppe cine slarkerc Proloalbumose-Bctciligung zu finden. 
Bei mam-lien sclicinl iiberhaupl kcinc Protoalbumosc gebildet zu 
werden, wie wir dies in dem Fall von Scarlatina und Morbilli und 
beim Erythema nodosum sclicn, wahrend anderc cine elwas stiir- 
kcrc ProloalbumosC'Bcimcngung zeigen (Fall 13 und 14). Es 
miisscn wobl die Bcdingungen fiir die Enlslcliung der Proloalbu- 
mosc neben der Deuteroalbumosc vcrschicden sein, je nach dem 
Subs l rat und nach der Art der cinwirkendcn Schadlichkcit. So 
gebdren wabrsclicinlicb der Diplococcus pneum. und wic wir noch 
seben werden, aucli der Tubcrkclhazillus nicht zu den lypischen 
Proloalbumose-Bildncrn, wiihrend die Eitererreger vicllcicht regel- 
tnassiger Proloalbumosc abspallcn durftcn. Sdbsl ein Fall von 
Sepsis unbekannter Atiologie (Fall 9) zciglc nur Deulcroalbumose. 
Wic slark die Gewebsaulolysc bei manclien Meklionen sein kann, 
sclicn wir an Fall 15 (Parotitis epkl.). Einc im Krankheilsbild und 
dem Veriauf nach benigne Erkrankung bat einen Albumosewert von 


1 Lcick Dcutscli. tried. Wocli. 189C, Nr. 2. 
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32 mg zur Folge, der eine Zeitlang auch in fieberfreien Stadium an- 
lialt, um erst nacli etwa einer Woclie gegen die Norm zu abzuklin- 
gen. Die akuten Exanthem e (ein Fall von Scarlatina und Morbillen) . 
gehen mit auffallcnd niedrigen Werten einher, ein Zcichen, dass 
hier mehr toxisclie oder allergisclic, als starlcere Gewebsrcaktionen 
vorliegen. Ebenso gab ein Fall von febris undulans trotz positiver 
Diazoreaktion nur zu einer geringfiigigen Albumose-Erholiung 
Anlass. Ein Teil der Infcktionskranklieiten, vie Tubcrkulose und 
Hepatitis werden in besonderen Kapiteln besprochcn Avcrdcn. 


III. Albumose-Ausscheidung bei Tuberkulose. 

Die Tuberkulose geliorl zu jenen Infcktionskranklieiten, bei 
velclien die Albumose-Ausscheidung regelmassig erlioht ist. 1st 
ja doch Gewebszerfall, wenn aucli in verscliiedener Ausdehnung die 
charakteristische Bcgleilersclieinung dieser Kranldieit. Die Werte 
sind im Besonderen bei der Lungcntuberkulose umso grosser, je 
aktiA’er der Prozess ist. Dalier finden svir bei lioliem Fiebcr und 
stark positiver Urochromogcn- und Diazoreaktion erlidlitc Werte. 
Dock gehen Albumose-Ausscheidung und Diazoreaktion niclit 
paralcll mitcinandcr, Avas dafur spricht, dass diese Reaktionen chc.r 
toxischen als gcAvelilichen Ursprungs sind. Protoalbumose ist zu- 
meist nicht vorhanden. In zAvei Fallen von Miliartuberkulosc ohne 
Gehirnbeteiligung Avar bei einer recht holicn Deuteroalbumosc- 
Ausscheidung keine Spur von Protoalbumose Zu finden, zum Bc- 
Aveis, dass der Tuberkelbazillus an sicli kein typischcr Protoalbu- 
mosc-Bildner ist. Dagegen zeigte ein Fall von Meningitis tub. 
(Fall 4) eine deutlichc Protoalbumose-Aussclieidung. Ob die 
Gehirnbeteiligung hicfiir die Ursachc bildete oder noch andcrc 
Momente dabei mitAvirkend Avaren, Hess sicli nicht mit Sicherhcit 
entscheiden. Die Apicitis mit subfebrilen oder febrilen Temperatu- 
ren hat eine etA\ r as iiber der Norm stchende Albumoseausschcidung 
zur Folge. Inaktive Falle verlialten sicli dagegen vollig normal 
(Fall 12 und 13). Eine Entscheidung, ob eine tuberkulose Infck- 
tion sehon oder noch aktiv ist, kann moglichenveisc durch die 
Albumosebestimmung getroffen Averden, doch finden Avir gerade 
hier stark an der Grenze des Normalen liegende Werte. 
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Tabelle 

Albumoseausscheidung 


Name, Alter u. Temp. 

Diagnose 

Besondere 

Reaktionen 

1. A. Lindstrom, 

23, 

39° 

Tbc. pulmonum 

Urochromogen 

2. G. Jansson, 

25, 

0 

O 

» miliaris 

ft 

3. A. Hellstrdm, 

66, 

39° 

» s> 

— 

4. R. Engstrom, 

13, 

39.2° 

Mening. tub. 

Urochromogen 

5. H. Erikson, 

48, 

37.7° 

Tbc. puim. 

“ — 

6. E. Pettersson, 

76, 

37.8° 

» » 

Urochromogen 

7. A. Fernlund, 

61, 

37.6° 

» » mit 

Pleuritis 


8. S. Larsson, 

37, 

38.2 

Tbc. pulm. 

Urochromogen 

9. PI. Kassman, 

53, 

38° 

» » 


10 A. Eklund, 

20, 

38.2° 

Apicitis? 


11. E. Backstrom, 

37, 

37° 

Peritonitis tub. 

Urochromogen 

12. I. Larsson, 

23, 

37.4° 

Pleuritis peracta 


13. H. Mattson, 

41, 

36.7° 

Apicitis 


14. A. Ostblom, 

15. G. Johansson, 

26, 

30, 

37.8° 

39.6° 

Tbc. pulm. 

1 > * 

Urochromogen 


Tab ell e 


Albumoseausscheidung 


Name, Alter und Temp. 


1. G. Nydal, 41 ’ 

Idem, 3 Woch. spater, 


2. L. Erikson, 

3. G ; Westerlund, 

4. A. Lundell, 

5. B. Stranded, 

6. R. Jansson, 

7. S. Osterberg, 

8. E. Sahlin, 

9. E. Gustavsson, 

10. A. Bergman, 

11. O. Karlsson, 

12. A. Ekvall, 

13. R. Enstrom, 

14. E. Pettersson, 


61, 

15, 

13, 

21 , 

17, 

18, 
35, 
18, 

65, 
46, 

66 , 
63. 
76, 


39.6° 

36.8° 

37.8° 

36.2° 

36.1° 

36.8° 

37.1° 

38.2° 

36.9° 

37° 

36.8° 

38.9° 

36.6° 

37.5° 

38.5° 


Diagnose 


Leberabscesse 


Hepatitis 


15. O. Uppstromer, 77, 36.6° 


Cirrhosis hepatis 
jCholelith., Cholangitis? 
jAk. gelbe Leberatrophic 
Cholelith., Cholangitis 
Degeneratio hep. 

Carcinoma, Leber- 
Metastasen? 


Besondere 

Reaktionen 


Bilirubin 
% 

,Bilir. u. Urob 

9 » 

Etivas Bilir. 
|Bilir. u. Urob. 

» 


[Tot. Verschluss 
ind. 3 "Woche 
Bilirubin 
Tot. "Verschluss 
Bilirubin 
Bilir. u. Urob. 
Bilirubin? 


Bilirubin 
u. Urobilin 
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IV. 

bei Tuberkulose. 


AJbumosen 

Anmerkung. 

Proto-Alb. 

Deutero-A. 

Tyrosimv. 

4 

4 4 4 

15 

mg 


0 

4 4 4 

16 

)) 

Exilus letalis 

0 

4 4 4 

14 

)> 

ft ft 

44 

444 

18 

ft 

» ft 

0 

44 

6 

J> 


4 

4 4 4 4 

30 

» 

» » 

0 

44 

8 

ft 


0 

44 

5.5 

ft 


0 

+ 44 

IS 

ft 


0 

4 

2.6 


Pirquct stark pos. Der we it ore Ycr- 





lauf tttr Tbc. sprcchend 

0 

-f + 

5.2 

J > 


0 

•f 

1.0 

0 

) 

0 

+ 

1.2' 


jwalirscheinlich inaktivc Pane 

0 

44 

6.4 

» 

Aut.-Kocff. = 6.4: 15 = 0.42 

0 

4 4 

8 

IV 

» $ ~ Si 7.2 = \ . 1 


V. 

bei Leberleiden. 


Das Alkohol-Sedimcnt 


Anmerkung 

Proto-Alb. 

Deutero- 

A, 

Tyrosin- 

wert 

Tyrosin- 

frei 

0 

444 

10 

mg 

0 

nach Gallcnblascn Oper. 

0 

4- 

1 

ft 

0 

uadi Sulfapyridin-Beh. 

0 

4 44 

11.4 

5 

0 


0 

+ 4 

5.2 

ft 

0 


0 

+ 

3.5 

ft 

0 


0 

444 

15 

ft 

0 


0 

44 

7.3 

» 

0 


0 

444 

11.2 

ft 

0 


0 

44 

5.1 

ft _ 

0 

Autolysc-Kocffjzient 0.42 

0 

4 4 

6.5 

» 

0 


0 

+ 

1.4 

ft 

0 


0 

444 

18 

ft 

0 . 

ad Operation 

0 

44 

G 

» 

2 mg 

Exitus let. 

schwach + 

444 

14 

ft 

0 

ad Operation 

0 

444 

24 

» 

1.5 mg 

Obd.: Limgcntub. mit fettiger 
Degeneration d. Leber 

4* 

44 

6 

ft 

0.3 » 

Aut.'Koeff. = 0.8 
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IV. Albumose-Ausscheidung bei Leberleiden. 

Die Leber gehort zu jenen inneren Orga nen, deren StoffwechscI 
avoI. 1 am genauesten studiert ist. Nichtsdcstoweniger vermissen wir 
systematise]! 6 Untersuchungen iiber das Verl)a]ten der Albumosen. 
Die Leber bielet auch darum noch ein besonderes Interesse, weil 
sie ausser den tyrosinhalligen Albumosen auch freies Tyrosin bei 
ibrem Abbau liefern kann. Gerade das Jelzlere fristet in der Medi- 
um raclir ein Schcindasein, da der exakle mikroskopische Befund, 
auf den bishcr der Nachweis gegriindet war, nur selten gelingt. Es 
iiarf daher vielleicht als ein Fortschritt in der physiologisch-che- 
mischen Diagnosiik bctrachtet werden, dass es auch moghch ist, 
in der Albumosefraklion das freie Tyrosin zu fassen und mittels 
der Trennung durcli die Ammonsulfat-Aussalzung gesondert 
zu bestimmen. Die AJbumose, die bei Lebererkrankungen gefun- 
den vird, ist fast stets Deuleroalbumose. Protoaibumose scheint 
nur ausnalimsweisc und dann in sebr geringer Menge vorzukommen. 

Die baufigste Lebererkrankung, die Hepatitis odcr der Ikterus 
kat. bat regelmassig auf der Hdbe der Erkrankung eine vermehrte 
Albumose-Ausscbeidung zur Folge. Die von mir gefundenen Werte 
bewegen sicli zwiseben 4 — 15 mg p. d. Leichtere Formen sclieinen 
weniger Albumose zu liefern, als die relativ schwereren. Dock 
braucht trotz totalen Versclilusses der Wert niclit besonders bocb 
zu sein (Fall 9). Ich babe in jedem Fall von Hepatitis aucb auf 
Tyrosin untersuebt, dasselbe aber kein einziges Mai gefunden, so 
dass wir wohl zur Annabme bcTecbtigt sind, dass eine sebwerere 
Scliadigung des Leberparcncbyins selbst niebt vorliegt. Das relative- 
Woblbefinden fast aller Fallc trotz wocbenlanger Gallenabsperrung 
spricht wohl aucb in gleicbem Sinne. Mitunter bietet die Differen- 
Zierung der Hepatitis von der Cholelithiasis kliniscb Scbwierigkei- 
ten. Die unkomplizierte Cholelithiasis geht jedoch, wie schon er- 
wahnt wurde, mit normalen Albumosewerten einher. Dagegen 
steigen diese bedeutend und iiber den Durchschnittswert der 
Hepatitis an, wenn eine Komplikation, wie Cholangitis, eintritt. 
Fall 11 und 13 mit den relativ hohen Werten von 18 und 14 mg 
Albumose p. d. beleuchten dieses Yerlialten. Ein Leberabscess 
nach Gallensteinoperation bietet darum ein besonderes Interesse, 
weil es durch Sulfapyridinbehandlung innerlialb drei Wochen ge- 
lang, ihn klinisch zur Heilung zu bringen. Gleichzeitig ging der 
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Albumosewert von. 10 auf 1 mg herunter. Die Lebercirrhose, von 
der mehrere Falle untersucht wurden, zeigt auffallenderweise nor- 
male Albumosewerte und aucb kein ireies Tyrosin. 1 Brieger hat bei 
der Lebercirrliose Albumose ganz vermisst und auch Schultess hat 
drei Falle mit negativem Ergebnis untersucht. Die Carcinom- 
Metastasen in der Leber brauchen absolut keine allzu holien Werte 
zu zeigen, doch vermissen wir bei darauf gerichteter Untersuchung 
fast niemals freies Tyrosin. Dass die akute gelbe Leberatrophie 
beides — erliohten Albumosewert und freies Tyrosin — - zeigt, be- 
darf keiner naheren Begriindung. In einem Fall von fettiger Leber- 
degeneration bei einer letal verlaufenden Lungentuberkulose wurde 
ein Albumosewert von 18 mg und daneben 1.5 mg freies Tyrosin 
gefunden (Fall 14). Ein besonderes differenzial-diagnostisches 
Interesse bieten die Erkrankungen des ductus choledochus oder des 
Pankreas, welche auch ohne Metastasen in der Leber einen schweren 
Ikterus herbeifiihren lconnen. Bezuglich diescr Falle wil'd auf die 
Albumosurie bei Tumoren verwiesen. 


V. Albumose-Ausscheidung bei Bluterkrankungen. . 


Die Albumosurie bei Bluterkrankungen zeigt ein wechselndes 
Bild, je nachdem die Erythrocyten oder Lcukocyten betroffen 
sind. Die unkomplizierte Anaemia perniciosa scheint nur relativ 
selten zu einer besonderen Erhohung des Albumosewertes Anlass zu 
geben. Zumeist finden wir normale oder wenig fiber das Normale 
erhohte Werte. Anders ist es sclion bei den sekundaren Anacmicn 
aus verschiedener, zum Teil unbekannter Ursaclie. Im Fall 7 und 8 
weist die positive Diazoreaktion auf eine toxisch-infektiose Atiolo- 
gie liin, deren Wesen sicli allerdings der naheren Erkenntnis entzog, 
Im Falle 10 lag eine haemolytische Anaemie nach Angina vor. Die 
infektiose Genese dieses Falles diirfte auch aus der Nierenbeteili- 
g un " (% °/oo Albumen) hervorgelien. Nicht in alien Fallen lasst sich 
die erhohte Albumose-Ausscheidung begrunden. So scliied Fall 11, 
eine histaminrefraktare Anaemie nach vor mehreren Jahren vor- 
genommener Magenresektion 6.5 mg Deuteroalbumose aus und 
zeigte einen auf das Doppelte erliohten Autolyse-Koeffizienten. Die 
Leukamie (Fall 12 und 13) hat, soweit das kleine Material ein Urteil 


. 1 A 1 ™' t 1)cl d ' Jtorr.: Ein jiitigst unlersucliler vorgeschritlcner Fall zeictfe 
emen Wert von 5.2 mg., kein Tyrosin. S 
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Tahelle 


Name, Alter u. Temp. • 

Diagnose 

1. E. Erikson, 

66, 

36.6° 

Anamia pernic. 

2. M. Aman, 

57, 

37° 

» ft 

3. E. Larsson, 

63, 

38° 

* ft 

4, B. Andersson, 

62, 

36.9° 

» ft 

5. M. Ahlandcr, 

68, 

36.7° 

» ft 

0. H. Pcltcrsson, 

72, 

36.5° 

» ft 

7. G. Ivarlsson, 

69, 

37.6° 

ft ft 

8. I, Skold, , 

74, 

37.5° 

ft ft 

9. A. March, 

65, 

37° 

Hypochr. Anamic aus 
unbek. Ursache 

10. G. Andersson, 

18, 

37° 

Hamolyt. Aniimie l 

11. L. Larsson, 

27, 

37,3° 

Histaminrefrakt. 

Anamie 

12. K. Ofverberg, 

64, 

37.2° 

Lymph. Leukamie 

13. S. Oskarsson, 

57, 

38.3° 

Leukamie, Myeloblast.? 

14. I. Oskarsson, 

18, 

37.3° jLymphogranulomatose 


Besondere 

Reaktionen 


Urosein 
Urobilin 
» 

Urosein 
» 

» 
ii 

Urochromogen 


Indikan 


Tabelle 

Albumoseausscheidun£ bei 




Name, Alter und Temp. 

Diagnose 

Besondere 

Reaktionen 

1. 

I. 

Abramson, 

73, 

37.4° 

Vitium cordis, 
Pleuratranssudat 

— 

2. 

E. 

Stroman, 

61, 

37.5° 

Vitium c., Oedeme, 
Struma 

Urobilin 

3. 

G. 

Sunden, 

78, 

38° 

Vitium c., Nierenschadi- 
gung? 

Albumin 

4. 

L. 

Erikson, 

55, 

37.3° 

Vitium c., Basedow, 
Nephritis 

» 2°/oo 

5. 

K. 

Dolk, 

70, 

37.1° 

Aorten- Vitium, 
inkompensiert, 

Urobilin 

6 . 

V. 

Falk, 

63, 

37.3° 

Aortitis luica 

% 

7. 

H. 

Gustavsson, 

57, 

36.8° 

Pyelonephritis? 

Spur Albumin 

8. 

E. 

Sodcrman, 

80, 

36.8° 

Ureterenhindernis durcli 
tumor in abdominc 

Albumin, 

Urochromogen 

9. 

A. 

Barnstrom, 

14, 

36.6° 

Nephritis chronica, 
Uramie 

1 °/ c0 Albumin 

10. 

A. 

Jansson, 

30, 

37.5° 

ft » 

4 °/ 0 o » 

11. 

R. 

Andersson, 

39, 

37.2° 

Nephritis chron. 

Albumin 

12. 

I. 

Gustavsson, 

84, 

36.9° 

Nephritis 

ft 
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VI. 

bei Bluterkrankungen. 



Albumosen 


Anmerkung 

; Proto- Alb. 

Deutero- A. 

Tyrosinw. 

0 

+ 

1.5 mg 

Acliylie 

0 

+ 

2.5 » 


; o 

+ 

2 * 


0 

+ 

1.6 » 

& 

i 0 

+ 

1.6 * 

t> 

' 0 

+ 

1.2 » 

t> 

; 0 

+ 

2.9 » 

Aut.-Koeff. = 0.23 

0 

+ 

3.5 » 


0 

+ + 

8 » 


0 

4* + 

6 » 

nach Angina aufgetreten 

0 

++ 

6.5 » 

1938 Magcnrescktion wcgen ulcus, 
Aut.-Kocff. = 0.38 

0 

+ + + 

20 » 


0 

+ + 

8.5 * 


0 

+ + 

6.2 » 

Aut.-Koeff. = 0.48 


VII. 

Herz- und Nierenleiden. 



Albumosen 


Anmerkung 

Proto- Alb. 

Deutero-A. 

Tyrosimv. 

0 

+ 

1.2 mg 


0 

+ 

1.6 * 

Milchdiat 

0 

+ 

4.5 » 


0 

0 

+ 

6.3 » 

Sehr blasser Ham, Urochrom- 
Rctcntion 

+ 4- + 

12 » 

bronchopneumonisclie Herdc 

0 

0 

+ 4-4- 
+ 

6.8 » 

1.2 » 

Wasscrman pos. 

+ 

+ + + 

13 ii 

Hypcmeplirom? 

0 

+ + 4- 

18 » 

Urochrom-Retention, Obduktion: 

0 

+ + + 

15 * 

Scbrumpfuiere 

0 

+ + + + 

24.8 ii 

Rest-Stickstoff crhoht, Urochrom- 

0 

+ 

3.6 * 

Retention 






•ISO 


31. WEISS. 


ztifc’issl, inmicr crhGhtc Albumosc-Aussclieidung zur Folge. Wahr- 
schomlich licgt dies an dor Verschiedenartigkeil dcs zugrundege- 
leiu on /ellemna tennis: Kornlo.se. Erylhrocytcn bci dcr Pcrniciosa ' 
kernreichc Ecukocylcn bei dor LcukSmic. Wic sebon aus dem 
Selbslvorsiicli mil dcr nuklcinrciclicn Thymus hervorging, clurf- 
ten du'Xitkh'inc mclir Albumose liefern als andcres Gcwtbe. Sofinden 
w * r auch hei (ior aklivon Tuhcrkulose, bci welcher die lcukocyten- 
reidion Jubnkol zerfallen, roialiv bobe AJbumoscwerle. Dagegea 
01 gab cine Lynijibogranuloinalose mil Urochromogenreaktion nur 
oinen nuissig orliobton Work 


VI. Albumose- Ausscheidung bei Herz- uml Nierenleiden. 

Das vilium cordis im Stadium der DeJvOmpensalion scbeinl bei 
unkomplizierten Fallen koine erhohtc Albumose-Ausscbeidung nach 
sicb zu ziehen. Die Staining kann wold Ergiissc in die serosen 
Holden, braucht aber keinen vermebrlen Gewcbszerfall ztir Folge 
zu baben. Anders aber diirfle es sicb sebon verballen, Avenn eine 
Beteiligung der Kicrcn aus eincr slarkeren Eiweissausschcidung 
sicb ersebliessen liisst. Hier fitiden wir sebon lioberc Werle (Fall 3 
und I). Dass cine Kompliknlion wie bronebopneumonisebe Herclc 
(Fall f>) oder ein Tumor (Fall 8) hbbcrc. AUmmosewcrtc im Gcfolge 
bat, kdnnen wir leiebl einsehen. Dies war aucb der cinzigc Fall 
dies or (iruppe, wo aucb elwas Protoalbumosc ausgescbiecicn wurdc. 
Die Aorlcu-Viticn, wclcbe vielfnch cine luischc Grundiage baben 
(Fall b). zeigon vielleicbi immer erboblc Werle. Die ebronisebe 
Nephritis scbeinl in alien Fallon hbhere Alhumoscwcrlc zu liefern. 
Das VerbaUen tier Albumosen Dei Niercnkrankcu wird in dcr tillcren 
Albtmiose-1 .iteralur viol diskuliert und die hiiufig dabei gefundene 
erbdlde Ausscbcidung mil oinem Zerfall dcs Nicrcngowebcs selbsl 
in Zusammenbang gebracbl, Belracblen wir unserc drei Fade von 
vorgesebri (tenor Nicroncrkrnnkung (Fall 9, 10 und 11). von welclien 
zwei bei der Obduktion den Behind ciner Scbrumpfmerc ergaben, 
gegeniiber den leicbtercn Fiillen, so diirfle cliese Annabme a icl fiir 
sicb baben. Man kdnnlc sicb aber aucb vorslcllen, dass eine sclmc- 
rcrc Niercnschadigung eine qualitative Vcrfmdcrung des Eiwciss- 
Moleldils bewirkt, welclies dann Icicbler Albumosc alispaltelalsdas 
normalc Eiweiss. Docb sind wold die gefundenen Werle fur cine 
solchc Annabme niebt gross genug und aucb dcr Chnraklcr des 
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Hamehveiss bei Nierenkranken spriclit in der Regel nicht fur das 
Vorkommen eines qualitativ minderwertigen Eiweiss, Avie etwa bei 
der Bence-Jones’schen Albumosurie infolge Schadigung des 
Knochenmarks. 

VII. Albumose-Ausscheidung bei Tumoren. 

In der Literatur iiber Albumosurie nimmt das Carcinom einenj 
breiten Raum ein. Man hoffte in der Albumose vielleicht ein Friihn 
symptom des Krebses zu linden. Diese Hoffnung hat sich jedoch; 
nicht erfullt und ich lcann hinzufiigen, dass trotz der Verarbeilung 
•eines nicht unbedeutenden Materials an Krebsfallen dor verschie- 
■clensten Lokalisation mit verbessertcr quantitativer Methodik, diese 
auch rnich zum Teil leitcnde Erwartung nur ein teilweises Ergeb- 
nis hatte. Das Ca in scinen Anfangcn isl kcine Erkranhung, welchc 
■einc vcrsliirktc Gewcbs-Auiolysc bcwirkcn muss. Damit soil jedoch 
nicht gesagt sein, dass nicht cine starkere Albumosurie auch bei 
anscheinend noch nicht vorgeschrittcncn Tumoren gef unden werden 
Jcann. Aber jene Gesetzmassigkeit, die bei viclcn anderen, nament- ! 
lick den infektiosen Erkrankungcn in Bczug auf gesteigerte Albu- 
mose-Ausscheidung besteht, konnle fiir das Carcinom noch nicht 
sicker festgelegt werden. Nur Krcbsmclasiascn schcincn rcgclmassig 
■crhohic Albumosciucrlc zu lief cm, was diagnostisch und prognostisch 
von Wert sein kann, da die Operabilitat eines Tumors wescntlich von 
■dicser Frage beeinflusst wird. Bei den ihrer Natur nach als gutartig 1 
ku bezeichncnden Tumoren des Gehirns (Fall 30 und 31), bei welchen 
nur der verkangnisvolle Sitz aussqhlaggebend ist, war von vorn-! 
herein ein hoherer Albumoscwert Inicht zu erwarten. Auch deii 
Skirrhus ventr., der sehr Avenig zum Zerfall neigt, hot in dicser 
Richtung nichts t)berraschendes. Eine gcA\ r issc Erwartung kniipftc 
sicli anfangs an den nicht seltcnen Befund von Protoalbumosc 
beim Ca; dock liandelte es sich bei den primaren Tumoren fast stets 
nur um Spuren, die aber auch niclit regelmassig zu finden Avarcn: 
Immerhin scheint die Feststellungider Protoalbumose bei Ca-Ver-i 
dacht diese Diagnose zu stutzen, n'achdcm dieser ICorper bei Nor- 
malen niemalsiund in pathologischen Fallen auch nur relativ selten 
gefunden wird. MoglichcrAA’eise h'andelt es sich um sekundiiren, 
baktcriell hedingten Zerfall an der Tumor-Oberflaclic, der in der 
Protoalbumose zum Ausdruclc kommt. Die Erklarung des Pro- 
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m. wr.iss. 


Tabcllc 

Albumoseausschcl- 


Nnme, Alter uiul Temp. 


Diagnose 


1. 

K. 

Johansson, 

81, 

2, 

A. 

Hagstrom, 

(13, 

3. 

It. 

Karlsson, 

65, 

4, 

S. 

Erlkson, 

51, 

5. 

11. 

Turen, 

58, 

6. 

M. 

Earsson, 

81, 

7. 

K. 

Isrikson, 

81, 

8. 

11. 

Berg, 

80, 

9. 

N. 

Hiomberg, 

73, 

10. 

1. 

Isrikson, 

70, 

11. 

A. 

Andersson, 

79, 


12. V. Isrikson, 

13. A. Lof, 

M. n. Johansson, 

15. Is. Isrikson, 

1(’». A. Alirlmrg, 

17. C'.. b'orsberg, 

IS. II. Johanson, 

10. C.h. Westerholm, 

20. A. Vemlln, 

21. A. Hcdslrlim, 

22. A. StrOmberg, 

23. O. Iskvnll, 

21. Is. Karlsson, 

25. O. Uppslromer, 
20. K. Westergren, 

27. II. Thun, 

28. II. Norlin, 

29. E. Svensson, 


Care, ventr. 

> > 

i > 

> i 

Metastascn 
Ca ventr., operiert 
Metastascn 
Sklrrli. ventr. 

» » mit 

I.ebcr-Mctastascn 
Ca ventr. 

> » 


75, 37.8" 
73, 37. 5 C 

75, 37.3 e 
73, 37.0 f 

01, 37.0" 

00 , 37 " 

75. 37.3" 

01, 30.5' 

08, 37.2' 

09, 30.0' 
05, 37.2' 

78, 37° 

S3, 37.0° 

79, 37,5" 
03, 30.8' 

50, 38.7" 

00, 37. r 
70, 37.3" 


Ca oesophagi 


Urochromogcn 
Urorosein ] 
Urochromogcn 

Urorosein 


Bilirubin 

Urorosein 
Urochromogcn 
Urobilin 
Urob. und 
Urochromogcn 
I Urorosein 
I i 


Urobilin 

Urorosein 

I Urochromogcn 
Indikan 
Urobilin u. 
Urorosein 


Ca coll 

Hypernephroma? | 
Ca prostatac 
, » mit 

Metastascn 
Ca hepatis 
Ca ventr. mit Leber- 
Mctastnscn 

Care. Metastascn in dcr 
Leber 

Ca pankreatis 

» * 


Urochromogcn 


Urob. u. Bilir.j 
Urobilin 

Bilirubin 
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VIII. 

dung bei Tumoren. 


Das Alkohol-Sediment 

Proto- 

Alb. 

Deutero- 

A. 

Tyrosimv. 

freies Tyr. 


+++ ++++ 


2.5 mg 
3 » 


Anmerkung. 


unsicher, ob von Magen ausgehend 


1.5 * 
5 » 


0 

0.6 mg 


4 » 

3.5 » 


Fast der ganze Magen durch tumor 
ersetzt 

Autolyse-Koeff. = 1.2 
Kurz danach Exit. let. 

Aut.-Koeff. = 0.24 
» » = 0.32 

rontg. bestatigt 
Aut.-Koefl. = 0.33 


+ 

+ 

+ 

+ + + 


» = 0.5 


Radikal-Operation 


0.3 » Aut.-Koeff. = 0.8 

0.8 » 


5,9 » 0-5 » Vor 2 J. Ca 


mammae operiert 


0 (Operation, keine Leber-Met 

0 I » » • » 







d8i 


m. wr.iss. 


Name Alter und 

Temp 

• 

Diagnose 

y'm? f / ■■ 

30. A. Hold. 

•11, 

3G.S° 

Tumor cerebri 

_ t 

i 

31, M. Ianison, 

ir, 

37° 

Glioma * 


32. I. Grauatb, 

72, 

37.2° 

Psoas Sarlcom 

Urochromogcn 

33. 0. Johnnson, 

27, 

37.1° 

Sark, os si urn? 

— 

31. Ig Gusluvson. 

57* 

3(5.7° 

Ca veutr. mit Mclast. in 

Bilirubin u. 



5 

l.ebcr u. am Periton. 

Albumin 

t 

3.'». A. .lansson, 

01. 

30.5° 

; 

Myeloma? ; 

i 

Albumin 

3(5. A. Hiiglund. 

77, 

30.5° 

Cn pankreatis? 

Bilim, Oxysfiu- 
rcn = 75 mg 





p. d. 

37. H. Sjtiblom, 

71, 

37.5° 

t • 

Bilir., Oxys. = 
45 mgp. d. 


1 


toalbimlosc-Betlindcs als sekundar bcxvirkl, Usst to Sticlie bei den 
Co-Mctaslascn mil eincn, bcdculcnd crtaShto, A)tomo S »ert, m 
welclioin aucb Protoaltomosc reiclilicli vcrtretcn isL (Fall 5, 24 

1 .... D nn „ cra dc die ziimcisl in inneren Organon silzendcn 
und 81). Ucnu gcraiu, ^ dorl.-on Imktcriell verursacb- 

Metastnsengebcnjakaumzucmcm * - 1 Protoalbu- 

Ctovctacrfall Antes, we er naeli dor Gro “ s , wir 

moseA\ cries m manclicn < = ' ^ imv i CW cit die bci einer 

iniisscn daber die Fragc noc i 1 ; ’ [ l e protoallnimose 

griisscren ZaW von 

niclit doeli mil dem malign _ , . mcIcrcu Erkrankun- 

Um die aulolylisclien \organgc icim < YCTSUC ht die 1 Relation 
B on) besser orfassen to aus- 

zwisclien dem Albumose- un , Auiolvse-Kocffizientcn cmge- 

zudriickcn und dcr ncue Bcgn c ^ ^ , Tumorcn anderct 
fiibrl (s. Fall 16 Tab. VIII und F. - ‘ , zu im tersucben 

Art, wic Sarkom, halle icb nur in g<F m » r , l, s g ar koms leiclk 
Gclegcnbcit. Moglicbcrwcisc gibt die Eigcna Abmosc -Aus- 

tcr zu erbobtem Gewebszerfall und jvcrmebrter Alba , 

sclicidung Aniass (Fall 32). Mbumoscwcrten 

In dcr Tumor-Tabellc linden w anssor den Albumo 
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Das Alkohol-Sedimcnt 


Proto- 

Alb- 

Deutero- 

A. 

Tyrosinw. 

freies Tyr. 


0 

+ 

1-9 mg 

0 

Erblimdung 

0 

+ 

1.5 -> 

0 

Exitus let. 

0 

+ + + 

11.2 » 

0 

Aut.-Koeff. — 1, Exit. let. 

0 

+ 

2.8 « 

0 


+ + 

1 

+ + + 

24 * 

2 mg 

Exit. let. Protoalb. Wert 7 mg 
Tyrosin entprechend. Alb. 
Reaktion viclleiclit durch Pro 
toalb. bewirkt 

+ + 

+ + + 

13 >» 

0 

Protoalb. 2.5 mg Tyrosin ent- 
sprechend, Prot. = Bence 
Jones Eiweisskorper? 

0 

+ + 

7.3 * 

0 

Norm. Oxysauren-Wert ctwa 10 
mg p. d. 

0 

+ + + 

14.6 » 

0 

Aut.-Koeff. — 1.7 


noch einige besondere Reaktionen angefiihrt, auf welcbe mit 
einigen Worten nalier eingegangen werden soil, da sie oft wertvolle 
diagnostische Hinweise bieten konnen. Dass Bilirubin auf das 
Pankreas, den Duct. cbol. oder die Leber selbst hinweist, brauclit 
nicht besonders liervorgeboben zu werden. Differenzial-diagnos- 
tisch soli nochmals betont werden, dass normale Albumosewerte 
bei Ikterus eber fiir unkomplizierte Cholelithiasis als fur Ca sprechen. 
Erhohte Werte konnen sowohl bei Hepatitis wie bei Ca vorkommen. 
Eine nicht unwichtige Hilfe kann der Nachweis von freiem Tyrosin 
bilden, welches bei einfacher Hepatitis nicht gefunden wird. Diffe- 
renzial-diagnostische Schwierigkeiten bieten nicht selten jene Iktc- 
rus-Falle,welche bei Verschluss dcr grossen Gallenwege oder bei 
Pankreas-Tumoren durch Druck auf diese entstehen. Urobilinogen 
wird meistens vermisst und Diazoreaktion ist recht selten. Die 
Albumosewerte brauchen nicht auffallend lioch zu sein, so dass der 
pathocliemische Befund sich liaufig nicht wesentlich von dem einer 
Hepatitis unterscheidet. Icli hatte in der letzten Zeit Gelegenheit 
mehrere solche Falle zu untersuchen. Der einzige auffalligere 
Unieischied im Harnbefund war die rclativ hohe Oxysii urcn-A u s- 
scheidung, welche bei der Hepatitis normal ist. Dieser Befund, 
33 — Ada med. scandinav. Vol. CXI. 
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M. WEISS. 


der mir schon fruher in ahnlicben Fallen aufgef alien war, konnte 
mcht immer mit der notigen Sicherheit wegen medikamenloser 
Storungen durch die Salizyl-Praparate festgelegt werden, welche 
auch in Aether iibergehen und eine Millon Reaktion bewirken kon- 
nen. Ein abschliessendes Urteil uber die Bedeutung der Oxysauren 
fiir die Tumordiagnose in zweifelhaften Fallen wird sich erst aus der 
Untersuchung einer grosseren Zahl solcher Falle gewinnen lassen 
und soil daher vorlaufig nur mit Vorbehalt auf diesen Befund 
verwiesen werden. 

Das in der Tumortabelle wie auch bei anderen Fallen (s. beson- 
ders Blulkrankheiten) angefiihrte Urorosein und Indikan ehtsteht 
aus der Ihdolyl-Essigsaure und Indoxyl-Schwefelsaure und sind 
di esc Korper Magen-Darmsymptome. Sie weisen unter Anderem 
oft schon selir friili auf Achylie des Magens hin, weshalb wir ihnen 
(besonders dem Urorosein) auch bei der An. pern, mehrfach begeg- 
net sind. Urobilinurie konnen wir manchmal beim Ca des Oesopha- 
gus und des Magens antreffen, wahrend sie beim Leberkrebs in der 
Regel nicht sehr stark zu sein pflegt. Die Genese der Urobilinurie 
beim Magencarcinom ist eine andere als bei der grossen Mehrzahl 
der moisten anderen Krankheiten, wo sie auf das Herz, die Lunge 
oder die Leber hinweist. Sie entsteht durch Ubertritt des Gallen- 
blasen-Inhalts durch den vielfach offenen Pylorus in den Magen, 
wo das Urobilin rasch resorbiert wird 1 . Dazu kann sich noch eine 
beim Ca nicht seltene hamolytische Komponente gesellen, wo- 
durch das Angebot an Urobilinogen im Darm und sein Gehalt 
in der Galle bedeutend ansteigt. Die Unterscheidung dieser 
gastrischen, respektive hamolytischen von der Stauungs-Urobilv- 
nurie gelingt unschwer in jenen Fallen, wo das Korrelat des 
Stauungs-Urobilins, das Uroerythri.n, nicht oder nicht wesentlich 
vermehrt ist. Auf dieses Verhalten soil in einer spateren Arbeit 
naher eingegangen werden. Urochromogen wird beim Krebs nicht 
selten angetroffen. Allerdings darf man sich nicht mit der Priifung 
auf Diazoreaktion begniigen, die erst in spateren Stadien starker 
ausgesprochen zu sein pflegt, sondern man muss diese Reaktion 
durch die weit empfindlichere Permanganatprobe ersetzen und soil 
sie in unsicheren Fallen auch mit dem Ammonsulfat-Filtrat vor 


1 Siehe Meinel, Centralbl. f. inn. Med. 1903 und Ladage, Inaug. Diss. Ltyden, 
1904. 
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nehmen. 1 Auffallenderweise geben viele auch anscheinend noch 
initiate Falle schon cine deutlicbe Urochromogenreaktion, welche 
ohne Rficksicht auf die Ausdelmung des Tumors vorlianden sein 
und bei den in der Regel fieberfreien, alteren Kranken mitunter 
einen wertvollen diagnostiscben Hinweis bilden kann. 


Zusammenfassung. 

1) Es gibt neben einer patbologiscben aucli eine physiologische 
Albumosurie, welclie aber niemals iiber einen oberen Grenzwert von 
2 mg pro die liinausgebt. 

2) Normalerweise wird stets nur Deutero- und keine Protoalbu- 
mose im Harn ausgeschieden. 

3) In Krankbeiten kann neben Deutero- aucli Protoalbumose 
gefunden werden, doch iiberwiegt aucli bier in den meistenFallen die 
Deuteroalbumose. Erbobte Albumosewerte lcommen bei vielen 
Krankheiten regelmassig vor und konnen als Ausdruck einer ver- 
mebrten Gewebs-Autolyse angeseben werden. Die Relation 
zwisclicn der ausgescbiedenen Albumose und dem Harnstoff oder 
die pro Gramm Harnstofl ausgescliiodene Albumosemenge — der 
Autolyse-Koeffizient — iiberscbreitet normalerweise nicbt den 
Wert von 0.2 mg. 

4) Beim Carcinom ist eine deutlicbe Tendenz zu erhohler 
Albumoseausscheidung festzustellen, wenn auch vielleicbt manclie 
derbe Tumoren normale Werte zeigen konnen. 

5) Auf einer in regelmassigen Intervallen vorgenommenen 
Priifung der Albumoseausscheidung kann vielleicbt eine ratio- 
nelle ICrebspropliylaxe aufgebaut werden. 

_ ^ Nfiheres s. M. Weiss, Diagnose und Prognose aus dem Harn, Verlag fiir 
Mcdizin, Hans Huber, Bern. 
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The abnormal electrocardiogram. 

I. Saddle-formed ST Segments. 

By 

KAJ LARSEN and P&TUR MAGNUSSON. 
Copenhagen. Reykjavik. 

(Submitted for publication May 9, 1942). 


Introduction. 

The significance of the electrocardiogram to the diagnosis of the 
heart lesions is recognized generally. But if we consider critically 
each of the changes in the electrocardiogram that in the course of 
time have been pointed out by various investigators as abnormal and 
indicative of cardiac disease, we will soon discover that the diagno- 
stic significance of a good many of these changes is still uncertain. 
Of electrocardiographic changes of unquestionable diagnostic signi- 
ficance, mention has to he made of the progressive changes in the ST 
segments and T waves appearing in myocardial infarction and 
pericarditis, complete auriculoventricular block and certain forms 
of arrhythmia, especially auricular fibrillation and auricular flutter. 
Most investigators also reckon negative T waves in Leads I and Has 
belonging to this group; and, according to our experiences, this is 
justified if the change in the T wave is stationary, whereas the ques- 
tion about the significance of transitory changes in the T waves is 
in need of revision. 

The diagnostic significance of all the electrocardiographic chan- 
ges other than the ones just mentioned seems yet rather uncertain 
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for various reasons. Some electrocardiographic changes are so 

rare that it has not been practicable yet to collect so many cases 
that it would be safe to take a conclusive stand as to their signi- 
ficance. This applies, for instance, to electrocardiograms in which 
the main wave in the QRS complex in all three derivations from the 
extremities is negative (Burstein & Ellenbogen). Other changes 
have been reported so recently that only the authors who describe 
them have yet been able to consider their significance. This implies, 
for instance, to the change in the QRS complexes (preponderance 
of the left side with R n >R x ) reported by Sodeman & Engelhardt. 
Some electrocardiographic changes reported earlier appear not to 
have attracted so much attention that their significance has been 
investigated to any great extent — for instance, the changes ob- 
served by Proger & Minnich in the QRS complexes (left preponder- 
ance with T i > 1 / 7 Rj and/or S n > % R n and/or T nI >Tj). For a 
few of the reported changes, we think, the given criteria are not 
sufficiently distinct and detailed — as, for instance, the »second posi- 
tive wave of QRS m » reported by Katz & Slater. Further there are a 
number of changes which, for reasons that will not be entered into 
here, are still disputed as to their diagnostic significance, notwith- 
standing several investigations. This applies, for instance to the 
high waves in the QRS complexes, »low voltage», left preponde- 
rance, notching of the QRS complex, saddle-formed ST segments, 
and others. 

In order to enable us, if possible, to make a contribution to the 
question about the diagnostic significance of the electrocardiogram, 
Professor Erik Warburg, M. D., has kindly placed at our disposal 
the large material collected in the Medical Department B of the 
Rigshospital in the course of years. Since January 1936, on the 
initiative of Professor Warburg, all the patients admitted to Dep. B 
have been electrocardiographed immediately after their admission, 
and in all the patients with abnormal electrocardiograph changes, 
the examination has been repeated frequently — in many cases, 
daily, or every other day through a considerable length of time. In 
order to be able to cope with this work, as far as the more common 
changes are concerned we decided to work up only the material from 
1938, 1939 and 1940. In this period about 2600 patients were 
a nutted to Dep. B, and from these patients approximately 15500 
electrocardiograms were taken. The number of electrocardiograms 
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from each patient varies between 1 and 94. As this material vail form 
t ie foundation for a series of studies, in order to avoid repetition we 
shall here give an account of its composition and of the principals we 
have followed in working it up. 

As is well known, the Rigshospital is a state hospital, receiving patients 
from the entire Denmark. For the medical departments the main task is to 
serve as a medical clinic for those parts of the country for which there is 
not yet any local medical department, besides from all parts of the country 
to receive the patients whose diagnosis and treatment give particular diffi- 
culty. Numerically, however, the latter category of patients plays no great 
role even though the conspicuous aspects of these cases stamp the clinics 
to some extent. For teaching purposes, in recent years Professor Warburg 
has taken care that many patients with acute medical diseases have been 
admitted from Copenhagen and the surrounding country. For this reason, 
the patient material of the department is now more like the patient material 
in the medical departments of the municipal hospitals than was the case 
previously. Still, the particular interests of this department have brought 
about that the number of patients with heart lesions and endocrine affec- 
tions is relatively large, but of course, this is only of advantage to our pur- 
pose. Only one group of patients is lacking entirely: patients with acute 
epidemic diseases. 

The examination of the patients may be characterized as quite thorough. 
Of particular examinations mention is to be made of roentgenography of 
the heart and lungs, which has been performed in about two-tbirds of these 
cases — covering fully the number of patients with heart lesions, established 
and potential. The blood pressure is measured on all the patients, and repea- 
tedly on the patients who showed a high blood pressure on admission. 
Further, the venous pressure and vital capacity have been determined 
often and phonocardiography is performed in many cases. The electrocar- 
diogram is taken with a thoroughly tested amplifying apparatus from »Uni- 
versitetets Instrument-Verkstad», Lund, Sweden — always in five deriva- 
tions, namely: besides the derivations from the extremities, the precordial 
derivations d and S'given by Groedel [d: lower left corner of the sternum 
right arm; s: 4 cm to the left of the apex of the heart and at this level — 
right arm). The sites of derivation on the chest are marked off by the resi 
dent physicians of the department. In a good many cases working tests ha^ e 
been made with electrocardiography before and after the work , and expe- 
riments with anoxemia have been performed in a few cases. 

In working up the material we have adopted this procedure: On going 
through the material v T e have noted down on special index cards all t e 
deviations of the respective electrocardiograms from the normal values 
given by Kaj Larsen and Skill ason. Then we have gone through the mate- 
rial a second time and noted down on the other side of the index cards t le 
summary of the history of the respective patient and the objective findings 
■which w j e considered of importance to the clinical judgment of the case. 
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On the basis of the.case histories and objective findings, without considering 
the abnormal changes in the electrocardiogram (with the exception men- 
tioned in the following), we have then divided the patients into three main 
groups: patients with heart lesions, patients with potential heart lesions, 
and patients without any circulatory affection. 

Our criteria for cardiac disease have been: 1) abnormal changes in the 
heart demonstrated on autopsy, 2) abnormal changes in the roentgeno- 
gram (the heart is designated as enlarged when its transverse diameter was 
greater than one-half of the transverse diameter of the chest); 3) presence 
of significant auscultatory anomalies, i. e., diastolic murmurs, systolic 
murmurs accompanied by a thrill, and pericardial friction sounds; 4) pre- 
sence of definite symptoms of cardiac insufficiency — e. g., marked cyano- 
sis, oedema, hydrothorax, ascites; 5) patients with complete' auriculoven- 
tricular block or with auricular fibrillation or flutter are at once entered 
in this group; G) a few patients with a positive history of coronary throm- 
bosis, but without objective signs of cardiac disease or merely with electro- 
cardiographic changes. 

Potential cardiac disease covers the following patients if they did not 
present any objective signs of heart lesion: 1) patients with a past or present 
history of rheumatic fever or repeated attacks of chorea; 2) patients infected 
with syphilis at least 10 years ago; 3) patients with exophthalmic goiter, 
myxoedema, and Addison’s disease; 4} patients with hypertension, i. c., a 
blood pressure of 150/100 or more persisting beyond one week’s rest in bed; 
5) patients with aortic lesions; G) patients with severe and protracted 
anemia, i, c ., hemoglobin percentage below 50 for at least 3 months; 7) 
patients with diseases affecting the pulmonary circulation through a con- 
siderable length of time and giving functional dyspnea and possibly lowered 
vital capacity ( e . g., severe kyphoscoliosis, emphysema of the lungs, bron- 
chial asthma, large cysts of the lungs, pneumoconiosis). 

All the other patients are considered normal with regard to the circula- 
tion. 

In the following we shall look into the significance of saddle- 
formed ST segments. We have selected this anomaly as the first one 
in the series of our studies because the saddle form of the ST seg- 
ments is so frequent a change that we have been able to take our 
stand in the question of its diagnostic significance on the basis of the 
material from 1 year alone. 


Saddle-formed ST Segments . 

The designation saddle-formed ST segment for the electrocardio- 
graphic change -that will be mentioned in the following was employed 
tat fcy v. Niemvcnhuizen. Harlog & Mattijssen. But this change 

S-nr a d , iagnostic significance by Bovgard in 1933. 
-Hadnai calls the same change »Koronar-R». 
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In this anomaly the ST segment has the form of the longitu- 
dinal section through a saddle — for instance, a longitudinal section 
through the sella turcica. According to Borgard’s description the 
S wave is lacking; the descending limb of the R wave is arcuate as 
it enters over into the ST segment which continues as a smooth 
curve into the ascending limb of the T wave which is always positive. 
Thus the ST segment forms a downward convex curve. 

Borgard’s description i.s found in a small paper entitled »Zur 
Erkennung der Coronarsclerose». As to the diagnostic signifi- 
cance of this anomaly, Borgard says: »WhiIe the occurrence of this 
change in a single derivation cannot be decided as definitely patho- 
gnomonic, its simultaneous appearance it Leads I and II allows 
of the diagnosis coronary sclerosis.)) But Borgard presents no docu- 
mentation of this assertion in his paper. 

The arcuate transition of the R wave into the ST segment is 
taken by Uhlenbruch to be a not unimportant criterion of begin- 
ning coronary insufficiency. He bases his assumption on the results 
of studies carried out by Asshauer at his suggestion. Asshauer 
found saddle-formed ST segments in at least two leads in 131 out 
of 1540 electrocardiograms (8.5 %). In 92 cases the change was 
not pronounced (slightly curved ST segments) and of these patients 

44 (47.8 %) complained of anginoid phenomena; of the remaining 37 
patients with severe changes (markedly arcuate ST segments) 32 
(i. e., 86.5 %) had anginoid symptoms. About one-third of the 131 
patients presented other signs of cardiac disease (valvular defects, 
infarction, myocardial degeneration, hypertension, etc.), but of 
other changes in the electrocardiogram, Asshauer mentions only 
notching of the QRS complex in several cases, a slight widening of 
the QRS complex in two cases, and a low QRS complex in 3 cases. 

Van Nieuwenhuizen, Hartog & Matthijssen found saddle 
formed ST segments on 102 out of 5500 curves (i. e., 2 %) but they 
fail to mention whether the saddle-formed ST segment was seen 
only in one lead or simultaneously in more leads. Of these patients 

45 % had hypertension, 34 % angina pectoris, 26 % cardiac insuffi 
ciency and 14 % dilatation of the heart. Altogether 80 % °I 
patients presented signs of an organic heart lesion, chiefly coronar) 
sclerosis, and in a little over 10 % of the cases the saddle-formed 
ST segment was attributed to reflex stimulation of the vagus (peptic 
ulcer) or primary vagal stimulation (angina pectoris in young per- 
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additional positive wave, an R2 wave (Fig. IC), but this may be 
absent too (Fig. ID). J 

As previous authors have paid attention only to saddleformed 
ST segments after QRS complexes with the S wave lacking, in the 
following studies a distinction will be made between saddleformed 
ST segments after QRS complexes without an S wave and after 
QRS complexes with the S wave preserved. 

In the course of 1938, altogether 925 patients v T ere admitted to 
the Medical Department B of the Rigshospital. In 20 of these cases 
no electrocardiogram was taken, mostly because the patients died 
within 24 hours after admission. The remaining 905 patients are 
distributed over the three groups — patients with normal circula- 
tion, patients with potential heart disease, and patients with 
heart disease — as shown in the following tabulation, which also 
gives information about the occurrence of saddle-formed ST seg- 
ments in each of the three groups. 



No. of 
patients 

Occurrence of saddle- 
formed ST segments after 
lacking S wave 

Occurrence of all types 
of saddle-formed ST 
segments 

Patients with 
normal circula- 
tion. 

510 

224 pts. = 43.9 % of 510 

260 pts. = 50.9 % of 510 

Patients with 
potential car- 
diac disease. 

203 

90 » =44.3 % » 203 

107 » = 53.9 % » 203 

Patients with 
heart lesions. 

192 

66 » = 34.4 % » 192 

78 » = 40.1 % » 192 


The frequency of saddle-formed ST segments is very great, 
namely: 35 — 45 % if w r e consider only the saddle-formed ST seg 
ments seen after QRS complexes with lacking S weaves, and 40 50 / 0 
w'hen we reckon also the ST segments occurring after QRS com- 
plexes with the S wave preserved. 

The reason why saddle-formed ST segments are a little less 
frequent among patients with cardiac disease than in the two other 
groups is, that the group of cardiac lesions includes relatively more 
instances of negative T waves and — according to the criteria of 
the saddle form — in such cases the ST segments cannot be saddle- 
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formed. So the frequency of saddle-formed ST segments is really the 
same in all three groups of patients, and consequently the occurrence 
of saddle-formed ST segments cannot be of any importance to the 
diagnosis of heart lesions — at any rate not when the consideration 
of the question, as done in the tabulation above, includes the cases 
in which the saddle form occurs only in a single derivation. 

It then remains to look into the question whether the simultane- 
ous occurrence of saddle-formed ST segments in Leads I and II 
(Borgard) or at least in two derivations (Asshauer) is of diagnostic 
importance, and also the significance of a particularly pronounced 
saddle form (Asshauer). 

The distribution in the various leads of saddle-formed ST seg- 
ments after QRS complexes with absence of the S wave is shown 
in Table I, and the distribution of all types of saddleformed ST 
segments is given in Table 2. From Table 1 it will be noticed that 
saddle-formed ST segments after QRS complexes with absence of 
the S wave occurred simultaneously in Leads I and II in 40 patients, 
with normal circulation, in 14 patients with potential heart lesions, 
and in 14 patients with cardiac disease. The percental frequency of 
this change in the three groups is then found to be respectively: 
7.8 % (40 out of 510), 6.9 % (14 out of 203), and 7.3 % (14 out of 
192). For all types of saddle-formed segments (Table 2) the corres- 
ponding percentages are: 10.4 % (53 out of 510), 9.9 % (20 out of 
203), and 10.4 % (20 out of 192). So, also the simultaneous occur- 
rence of saddle-formed ST segments in Leads I and II is of no diag- 


nostic significance. 

Saddle-formed ST segments after QRS complexes with absence 
of the S wave (Table 1) occurred simultaneously in at least two 
leads (only derivations from the extremities are taken into account) 
in 93 patients with normal circulation, 33 patients with potential 
heart lesions and 18 patients with cardiac disease. The percental 
frequency of this phenomenon in the three groups is then found to 
be respectively: 18.2 % (93 out of 510), 16.3 % (33 out of 203), and 
9.4 % (18 out of 192). The corresponding percentages for all types 
of saddle-formed ST segments (Lead II) are then: 23.3 % (H9 
out of 510), 22.2 % (45 out of 203), and 16.1 % (31 out of 192). So, 
also the simultaneous account of saddle-formed ST segments in at 
least two leads can be considered diagnostically insignificant. 
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Table 1. 

Distribution of Saddle-formed. ST Segments after QRS Complexes with Absence 
of the S Waves in the Various Leads. 


Saddle-formed ST segments 
in Leads 

I, It 
and III 

I and II 

I and III 

II and III 


H- < 
>-< 

b-t 

Simultaneous 
in precordial 
and extremity 
derivations 

In precordial 
leads alone 

Patients with normal circula- 
tion 

15 

25 

0 

53 

67 

38 

26 

46 

0 

Patients with potential cardiac 
disease 

4 

10 


19 

27 

21 

9 

15 

0 

Patients with heart disease .... 


11 


4 

25 

20 

3 

22 

0 


Table 2. 


Distribution of all Forms of Saddle-formed ST Segments in the Various Leads. 


Saddle-formed ST segments 
in Leads 

S3 

ex’* 

l-H )~4 

b-i 

I and II 

land III 

III P»k II'. 

1 

b-i 

b~t 

b-i 

Simultaneous 
in precordial 
and extremity 
derivations 

In prccordiai 
leads alone 

Patients with normal circula- 










tion 

20 

33 

0 

66 

64 

40 

31 

85 

6 

Patients with potential cardiac 










disease 

5 

15 

0 

25 

30 

18 

14 

23 

0 

Patients with heart disease . . 

3 

17 

0 


24 

n 

5 

30 

1 


Only in 19 of our patients could the ST segments reasonably be 
characterized as markedly saddle-formed. Of these 19 patients, 12 
were circulatorily healthy, G had potential heart lesions, and 1 patient 
had cardiac disease. The number of patients in this group is small, 
it is true, but considering our other results concerning the diagnostic 
significance of the saddle-formed ST segments, we do not think that 
it requires a larger material to establish that also the markedly 
saddle-formed ST segments are of no diagnostic significance. 

With one exception, the aforementioned investigators have 
emphasized that saddle-formed ST segments constituted a sign of 
beginning coronary sclerosis or coronary insufficiency. One might 
imagine, then, that the frequency of saddle-formed ST segments in 
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our material were due to the circumstance that this material con- 
sisted chiefly of older palicnLs wlio presented just this electrocardio- 
graphic change as the only evidence of sclerotic changes in the 
coronary arteries. In- our material, only 34.1 % of the patients 
(309 out of 905) were over 50 years old. The distribution of these 
patients in the various groups is shown in the following tabulation, 
in which we have considered only the cases with saddle-formed 
SO segments after QRS complexes in which the S wave was absent. 
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Table 3. 


Frequency of the Various Types of Saddle Form and Their Distribution in 

the Individual Leads. 


Leads 

I 

II 

hi 

D 

s 

Total 

Saddle form after QRS com- 
plex with absence of S 
wave; smooth transition . . 

170 

187 

117 

3 

66 

543 ' 


Saddle form after QRS com- 
plex with absence of S 
wave and tnotcli* in the 
transition 

17 

33 

18 

7 

18 

93 • 

■636 

Saddle form after QRS com- 
plex with preserved S 
wave and an R 2 

1G 

H 

37 

9 

4S 

147 


Saddle form after QRS com- 
plex with preserved S 
wave apd no R 2 

7 

n 

4 

7 

12 

41 

■188 


digitalis. Hence digitalis therapy cannot have been the cause of the 
great frequency of saddle-formed ST segments in the present mate- 
rial. Saddle-formed ST segments are more frequent in the deriva- 
tions from the extremities than in the precordial derivations d and 
5, and most frequent in Lead II. The reason for the rather rare occur- 
rence of saddle-formed ST segments in Lead tf is the fact that this 
lead, as a rule, gives a large S wave. It will be noticed, too, that 
saddle-formed ST segments after QRS complexes with absence of the 
S wave is far more frequent than similar segments after QRS com- 
plexes with presence of the S wave (636 times against 188), and that 
in the latter group the saddle form most often is associated with the 
presence of a second R wave, an R 2 . 

Discussion. 

The frequency of the saddle-formed ST segments in the mate- 
rial here presented is considerably greater than encountered in all 
previous materials. This is not only due to the fact that in our 
account we have reckoned all the cases too, in which the ST seg- 
ment was saddle-formed merely in one lead. Asshauer, for in- 
stance, found saddle-formed segments in at least two leads in 131 
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out of 1540 patients, that is, in 8.5 % of his cases. We have found 
saddle-formed ST segments in at least two leads in 144 out of 905 
cases, i. e., in 15.9 %, and in view of the size of the materials, this 
difference in frequency is statistically tenable. The cause of this 
difference is to he looked for in the estimation of the electrocardio- 
grams. We have kept strictly to the criteria of saddle form given 
above, and we have taken into account all cases in which the ST 
segment took a slanting course immediately after its departure from 
the QRS complex, even though the convexity of the ST segment on 
the whole was pronounced but little. This, we think, is absolutely 
necessary'; to distinguish between different grades of saddle form 
can result only in a clinically jeopardizing subjectivity'. In a previous 
investigation, Kaj Larsen & Skulason found saddle-formed ST seg- 
ments in 22 out of 100 normal persons, which is considerably below 
the frequency of saddle-form ST segments in the group of circula- 
torily healthy’’ patients in the present material. The reason for 
this difference is the fact that the criteria adopted by Kaj Larsen & 
Skulason for saddle form have not been sufficiently clear-cut. A 
revision of their material on the basis of criteria for saddle form 
given in the present paper shows that saddle-formed ST segments 
after QRS complexes with absence of the S wave occurred in 34 
out of 100 experimental subjects, and saddle-formed ST segments 
after all types of QRS complexes occurred in 39 out of 100 expe- 
rimental subjects. And these frequencies are not statistically diffe- 
rent from the frequencies of saddle-formed ST segments in the 
circulatorily healthy patients of the present material. 

Besides the clinical studies mentioned above, Van Nieuwen- 
huizen, Hartog & Matthijssen have presented some theoretical 
arguments in favor of the diagnostic significance of the saddle- 
formed ST segments. They emphasize that the electrical axis or 
vector during the tracing of the saddle-formed ST segments rotates in 
the same direction as the hand of the clock — just as in the tracing 
of the deep Q m wave described by' Pardee — and, without giving 
particular reasons, they take this fact to prove or indicate that 
saddle-formed ST segments are of similar significance as Pardee s 
Q m . We fail to see the justification of this view, and we further 
wish to call attention to the following: It is true that the vector 
rotates with the hand of the clock in the registration of the ST 
segments when these are saddle-formed in at least two of the deri- 
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vations from the extremities but this will not always hold true 
when the saddle form is encountered only in one lead. Further, the 
vector may rotate with the hand of the clock also in the graphical 
registration of quite normal ST segments — for instance, in up- 
ward inclining ST segments in Leads I and II, when ST n is ascend- 
ing more abruptly than STj. 

A few authors have suggested that saddle-formed ST segments 
are artefacts brought about through incapacity of the amplifying 
electrocardiographs for correct registration of the electrocardio- 
gram. We agree with Asshauer in considering most of the ampli- 
fiers now put on the market to be so good that this possibility can 
be disregarded, and we know that this applies to the model of 
apparatus employed by us. 


Summary. 

Saddle-formed ST segments are equally frequent in normal 
persons, patients with normal circulation, patients with potential 
heart lesions and patients with cardiac disease, and hence they 
are of no diagnostic significance. This applies also to the simulta- 
neous occurrence of saddle-formed ST segments in Leads I and II 
(Borgard) and to the simultaneous occurrence of saddle-formed ST 
segments in at least two leads (Asshauer) as well as to particularly 
pronounced saddle-formed ST segments (Asshauer). 

In the material presented by the authors, comprising altogether 
905 patients admitted in succession to a medical clinic, the frequ- 
ency of saddle-formed ST segments (after QRS complexes with 
absence of the S wave) was 35—45 %. The reason for this high 
frequency cannot be looked for in the age of the patients or in 
frequent employment of digitalis; it lias to be looked for exclusively 
in a consistent employment of the given criteria for saddle form. 
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From the University Medical Clinic, Dep. B., the Rigshospital, Copenhagen. 

(Chief: Professor Erik Warburg, M. D.) 


Studies on the electrocardiographic diagnosis of 
acute and fibrous infarction of the heart, on the 
basis of 51 cases with autopsy. 1 

I. Introductory Remarks. Solitary Infarcts. 

By 

VAGN MORTENSEN. 

(Submitted for publication May 9, 1942.) 


The electrocardiographic changes in cardiac infarction are now elu- 
cidated so well that it is practicable in many cases to make the 
diagnosis cardiac infarction and establish its localization by means of 
the electrocardiographic changes alone. As shown by Parkinson & 
Bedford (9, 10), and by Barnes & Whitten (1, 2) and confirmed 
through numerous investigations, the two most frequent types of 
cardiac infarction, infarcts of the anterior wall and the posterior wall, 
are associated with quite definite types of electrocardiographic 
changes designated as Type T x and Type T 3 . Also the QRS complex 
often shows characteristic changes in the two types of cardiac in- 
farction — as pointed out by Pardee (8), Wilson and collabora- 
tors (13), Durant (3), and Winternitz (12). In the last decade, finally, 
several authors have demonstrated that the derivations from the 
extremities often fail in anterior wall infarction and that precordial 
leads here are of great importance to the electrocardiograph diag- 
nosis [e. g., Wolferth & Wood (16), Wilson and collaborators (14, 15), 
Jervell (5), H olzmann (4), Yagn Mortensen (7)]. 

1 The studies here presented were carried out with the aid of a grant from 
P. Carl Petersen's Fond. 



504 VAGN MORTENSEN. 

Although there can be no doubt that many instances of cardiac 
infarction present one of the mentioned characteristic types of elec- 
trocardiographic changes, it is an unquestionable, fact that in the 
clinic we often meet with cases of cardiac infarction showing un- 
characteristic changes in the electrocardiogram, or changes that are 
even conflicting as to the location of the infarct. This is due to the 
circumstance that the established electrocardiographic types cor- 
respond to clear-cut, typical cases of cardiac infarction and that these 
features are found in only a part of the patients examined. As coro- 
nary thrombosis most often arises on the basis of a chronic arterioscle- 
rotic heart lesion, the pathologic-anatomical picture may naturally 
be highly variable. Thus there may be a severe sclerosis of the other 
arteries and more or less diffuse fibrosis of the myocardium or old 
infarcts resulting from earlier occlusions of the coronary arteries. 
Such occlusions may also give rise to variations in the areas supplied 
by the different arterial branches, as other arteries and new-deve- 
loped collaterals take up the blood supply of the fields in which the 
arteries are affected most severely. All told, it may safely be said 
that the conditions actually met with often deviate considerably 
from the »ideal>> conditions on which the appearance of quite schema- 
tic electrocardiographic changes is dependent. 

For elucidation of the value of the electrocardiograms to the 
diagnosis and localization of a cardiac infarct, in this and a subsequent 
paper I shall present autopsy material from the Medical Department 
B of the Rigshospital. 1 

The terminology is still somewhat unsettled as the designation 
»cardiac infarct» often is employed for the acute infarction alone. 
Hence it is to be emphasized explicitly that in this work the term 
»cardiac infarction)) covers not only the acute infarct but also its 
sequela: the chronic or fibrous infarct. 


Material. 

On going through the autopsy records from Dep. B for the period 
of 1/1, 1936 to 30/6, 1941, it was found that autopsy had revealed an 
acute or fibrous cardiac infarction in 51 cases. As to the localization 
of the infarction, the distribution of these cases is as follows: 

1 1 am indebted to Professor J. Engclbrctli-Holm for permission to make 
use of the autopsy records. 
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1) Anterior wall infarction 

2) Posterior » » 

3) Lateral infarction 

4) Anterior + posterior wall infarction 

5) Other combinations andpoorly definedprocesses 


12 cases 
7 i> 

2 » 
20 » 
10 » 


The first three groups are made up of cases in which the autopsy 
revealed only a single infarct, even though the infarct extended to 
other parts of the myocardium besides the anterior, posterior, or late- 
ral wall, respectively. The last two groups are made up of cases 
showing several infarcts at the same time. 

In a few cases the records mention merely the presence of an in- 
farct in the left ventricle, without stating whether it was located in 
the anterior wall or in the posterior. Such cases are rubricated after 
the occluded artery. The same applies to a few acute cases talcing 
a rapid, fatal course in which the autopsy revealed a completely 
occluding fresh thrombosis but no infarct, presumably because in- 
farction had not yet had time to develop. Such cases are reckoned as 
infarction and rubricated after the occluded artery. 


Electrocardiograms. 

Five patients died so soon after the admission that no electrocar- 
diogram could be taken. The remaining 46 patients were clectro- 
cardiographed, most of them several times. Altogether 419 electro- 
cardiograms were taken of these patients, 384 of them in precordial 
leads as well as derivations from the extremities. 

The precordial leads are in most of the cases the Leads d and s intro- 
duced by Kaj Larsen (6). In Lead d the different electrode is located at the 
apex of the angle between the left costal margin and the ensiform; in Lead 
s the different electrode is placed 4 cm to the left of the ictus and at this 
level. The indifferent electrode is placed on the right arm. The latest 
electrocardiograms were taken in Leads CR 2 and IVR, in which the diffe- 
rent electrode is placed respectively in the 4’ left intercostal space, immedi- 
ately to the left of the sternum, and over the ictus, while the indifferent 
electrode is placed on the right arm. 

In the description of the electrocardiograms mention is made of 
various abnormalities for which the following criteria are adopted: 

Large Q x : Qi s? 1 mm and larger than 1 /5 of the largest R wave. 

W -formed QRSj.- Same criteria as for W-formcd QRS, (see below) and 
first deflection meeting the criteria for large Q,. 
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Winternitz Type I: Small Rj together with large S 2 and S s . 

Winternitz Type II: Negativity of the main deflection in QRS in all 
3 leads. 

Winternitz Type III: Diminution of the main deflections in all 3 leads 
while the minor deflections remain unchanged, so that the result is an elec- 
trocardiogram with small notched QRScomplexes {^5 mm) in all three leads. 

M-W-formcd QRS.: All deflections 5 mm; all deflections respectively 
over or under the isoelectric level; QRS at least 0.08 sec. wide. 

Q°: Q 2 s=£ 1 mm. 

Large Q s : Q 3 is the initial deflection, followed by an R wave which is not 
followed by any S wave; and Q a must measure at least % of the largest R 
wave in derivations from the extremities. Cases with right preponderance 
or deeply notched QRS s are exempted from this rule. 

Durant QRS s : Completely negative QRS s making up at least % of the 
largest R wave in derivations from the extremities, and appearing together 
with a large Q 2 or sign of posterior wall infarction in RS-T and/or T. 

RS-T elevated: RS-T 1 mm or more above the isoelectric level. 

RS-T depressed: RS-T 1 mm or more below the isoelectric level. 

Coronary T: Only negative coronary T’s are reckoned; the form must be 
typical. Still, less typical T inversions are reckoned, too, if they are preced- 
ed by elevation of RS-T. 

These electrocardiographic anomalies have been described by various 
investigators as being common in cardiac infarction and rare in other heart 
lesions, so that considerable diagnostic significance may be assigned to 
them. Thus the various types of cardiac infarction involve respectively the 
following electrocardiographic abnormalities; 

QRS changes of anterior wall type: Large Q t , W-formed QRS l5 Winter- 
nitz Types I and II. 

RS-T and T changes of anterior wall type: Elevation of RS-T 2 (some- 
times also of RS-T„), depression of RS-T s , later absence of RS-T deviations 
and development of negative coronary % (sometimes also T a ) andpositive T s . 

QRS changes of posterior wall type: Large Q 3 , Durant QRS 3 . 

RS-T and T changes of posterior wall type: Depression of RS-Tj, eleva- 
tion of RS-T s (sometimes also of RS-T*), later absence of RS-T deviation 
and development of positive Ti and negative coronary T s (sometimes also T 2 ). 

Winternitz Type III is described as being characteristic of anterior 
as well as posterior wall infarction as a result of two thromboses. M W- 
formed QRS 2 is described as being characteristic of coronary lesions. 

The diagnostic value of the various abnormalities is increased con- 
siderably by a combination of the QRS changes with the corresponding 
RS-T changes. „ This has been emphasized in particular by Durant (3) who 
demonstrated, among other things, that a large Q 3 combined with a Q 2 an 
negative T„ and T 3 , but positive T lf allows the diagnosis posterior wall in- 
farction with almost 100 % certainty. 

When the size of the deflections is given in mm, it is taken for grante 
that 1 mV = 10 mm. 
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For illustration of various cardiographi.c abnormalities, in Figs. 
1 and 2 an electrocardiogram is shown from each of the cases of ante- 
rior wall infarction (and one case of lateral infarction). It is to be 
emphasized that these illustrations and the description of the electro- 
cardiographic changes given in the following need not necessarily 
be congruous. For the description covers all the changes observed 
in the respective case at some point of time or other, while the illu- 
stration shows only a single electrocardiogram in each case. 


Group of Solitary Anterior Wall Infarcts. 

The group comprises Cases 1—12, a record of which is given 
schematically in Table 1. 

Autopsy Findings. — In 5 cases (1, 2, 3, 9 and 10) the infarct 
occupied some part of the anterior wall, apex and anterior lower part 
of the septum. In one of these cases (3) also the margo obtusus was 
infarcted, as the thrombosis was located at such a high level that also 
the left circumflex branch was deprived of its blood supply; and in 
two of the cases (9 and 10) parts of the posterior Avail were infarcted, 
too. 

In 3 cases (8, 11 and 12) the infarction involved the anterior wall, 
apex and lower part of the posterior wall; in 1 case (6) the apex and 
lower part of the posterior wall; and in 1 case (7) only the anterior wall. 

The 2 remaining cases (4 and 5) presented some features of parti- 
cular interest. In both cases, death came a few hours after the appear- 
ance of the occlusion, and the anterior descending branch was com- 
pletely occluded by thrombosis. In one case (4) no infarction could be 
demonstrated, however, neither macroscopically nor microscopically. 
In the other case (5) the anterior wall was the site of a rupture, mea- 
suring 3 — 5 cm in length, but the additional morbid changes were 
very limited. Both cases illustrate that it takes a certain length of 
time after the occlusion of the artery before the infarction is esta- 
blished. The latter case further shows that rupture may take place in 
direct connection with the occlusion of the coronary artery, as empha- 
sized recently by "Worsaae (17). Most often, however, rupture does not 
take place until some days after the occlusion, at a point of time when 
a soft infarct has developed in the ventricular wall. 

Among these 12 cases the infarction was recent in 8, recent and 
fibrous changes were seen in 2, and fibrous changes alone in 2. Rupture 



Table 1. 

Electrocardiographic Changes in 12 Cases of Anterior Wall Infarction ( 1 — 12), 7 Cases of Posterior Wall Infarction (13 — 19) 

and 2 Cases of Lateral Infarction (20—21)., 
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Leads I II . Ill cI (CR 2 ) s (I™) 



, nf rqscs 1—6 (solitary anterior wall 
Fic l An electrocardiogram from and two precordia 

in&e«) taken in twee ^mnUonsjr^ ^ ^ ^ are employed; m 
>«*• in Cases 4 and «' rase s, Leade d and s. tcxt . 

For deseription and interpretation oltke changes, see 

^ • -i rase (12). Pericarditis 
was found in 2 cases (5 and 9), aneurysm m 1 ( 

was described in 6 cases. estimation of the localiza- 

The autopsy records permit n data alrea dy mentioned, 

tion and extension of the infarcts precise inf ormation is 

On the other hand, as is evident from ^ descending branch. 

given about the site of the occlusion with the above data on the 

This is highly variable and, in connection with the 
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II III d(CR») s (IVB) 


Case 7. 
8/7/38. 


Case 8. 
20/3/37. 


Case 9. 
19/2/41. 


Case 10. 
16/9/36- 


Case 11. 
5/6/37. 


Case 20. 
S/12/39. 



Fig. 2. An electrocardiogram from each of Cases 7 — 11 (solitary anterior •wall 
infarcts) and from Case 20 (lateral infarct). In Case 9 the precordial leads CR 2 
and IVR are employed; in the other cases, leads d and s. 

For description and interpretation of the changes, see the text. 

iniarcts, it shows that the pathologic-anatomical picture resulting 
from an occlusion in the anterior descending branch is subject to q ite 
considerable variation. 


Electrocardiograms. — Altogether 109 electrocardiograms were 
taken in this group of cases, hut only 11 of the patients were examined 
in this way. Table 1 gives the data on the occurrence of the above- 
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mentioned electrocardiographic abnormalities in each of these cases. 
AH the electrocardiograms taken were pathological, hut some or 
them showed unspecific changes that could not be entered in this 
tabulation; apart from disturbances of conduction and arrhythmia, 
these changes will not be mentioned further as they were so ordinary 
that they might be said a priori to be of no interest to the diagnosis of 
infarction. 

As seen from Table 1, QRS changes of the anterior wall type were 
found in only 4 out of the 11 cases. A large Q x was found in 3 cases (in 
respectively, 8, 20 and 1 of the electrocardiograms taken); in one of 
the cases this feature was associated with W-formed QRS! (in 7 of the 
electrocardiograms taken), and in 2 it was combined with Wintcrnitz 
Type I (in respectively 1 and 21 of the electrocardiograms taken). 
In 1 case (4), the electrocardiograms showed Winternitz Type I (in 
both the tracings taken), but no Qj. 

In 1 of the cases showing QRS changes of anterior wall type (Case 
2), these changes were replaced by unspecific QRS changes 5 weeks 
after the attack; in 1 case (3), the typical QRS changes did not appear 
till 2 days after the attack; and in the remaining 2 cases (1 and 4) the 
typical QRS changes were present in all the electrocardiograms taken. 

Of the 11 cases 3 showed also QRS changes of the posterior wall 
type (6, 8 and 9). In Case 6, however, these changes could not be put 
in relation to the cardiac infarction, as they wore found only in the 
last tracing, taken immediately before death and consisting in a large 
Q 3 and a Q 2 , which together with a large S x and typical RS-T changes 
wore suggestive of pulmonary embolism — a diagnosis that was 
verified on autopsy. In the two other cases (8 and 9) there was a Q 2 
and a completely negative QRS g (though one of the tracings in Case 9 
showed Pardee Q 3 ), which changes, according to Durant, maybe 

classified together with Q 2 and large Q 3 . 

W-formed QRS 2 was seen in some of the electrocardiograms from 
Cases 8 and 9, whereas M-formed QRS 2 was not observed. Winter- 
nitz Type II was not seen, and Type III was found only in 1 case (9), 
in which the changes appeared immediately after rupture. 

As to RS-T and T, 8 out of the 11 cases (1—7 and 9) showed 
changes of anterior W'all type. In 2 of these cases (7 and 9), the chan 
ges wore so slight, however, that they did not permit the diagnosis of 
anterior wall infarction. 5 cases (2, 6, 8, 9 and 11) showed changes of 
posterior w r all type, but only in 3 of the cases (2, 8 and 9) could they he 



STUDIES on the electrocardiographic diagnosis etc. 513 

attributed to the infarction, as in one case (6) they were due to pul- 
monary embolism and in one case (11) to left preponderance of the 
Rykert-Hepburn (11) type (left preponderance with depressed 

US T y and negative T x and with elevated RS — T 3 and positive T 3 ). 

The 3 cases in which the changes had to be attributed to infarction 
showed: In Case 2, a coronary T 3 in the first electrocardiogram 
taken, presumably due to previous anterior wall infarction with 
extension to the apex (and posterior wall ?); in Case 8, a slight eleva- 
tion of RS-To and RS-T 3 ; and in Case 9, a fine coronary T in Leads 
II and III (but also a negative TQ. It is to be noted that the last 
two cases, as mentioned above, showed also QRS changes of the 
posterior wall type. 

Precordial Leads. — In 4 cases (1, 2, 8 and 9), the QRS complex 
was completely negative, sometimes with a little notch in both 
precordial leads, while in other electrocardiograms the QRS com- 
plex in the parasternal lead was preceded by a small initially posi- 
tive deflection (often merely a suggestion and nearly always lower 
than 2 mm), and in some electrocardiograms the initial negative 
main deflection w T as followed by an R wave. 

In 4 other cases there were small initial R waves, namely: in one 
case (3) an R < 2 mm in Lead s; in one case (6) a small, deeply 
notched, preponderantly negative QRS complex in the parasternal 
lead, and a normal QRS complex with a small Q wave in the apical 
lead; in one case (7), the parasternal lead gave a small initially 
positive deflection, followed by a large negative deflection, which 
again w'as followed by a positive deflection, 'while the apical lead 
gave an R w r ave nearly 10 mm in height, besides Wilson block. 
Finally, one case (10) showed an R < 10 mm in Lead s. 

Case 11 showed a small initial R d , which presumably was due to 
marked left preponderance; and also the two remaining cases (4 and 
5) showed merely unspecific QRS changes or none at all. 

RS-T and T showed changes suggestive of anterior \vall infarc- 
tion in all the cases but three (3, 10 and 11). No case showed any 
changes suggestive of posterior wall infarction. 

Diagnostic Value of Electrocardiograms. — In 6 of the 11 cases 
(1" an terior wall infarction could be diagnosed by means of deri- 
vations from the extremities alone; in 2 cases (8 and 9) one would 
be inclined, by means of these derivations alone, to diagnose poste- 
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nor wall infarction (in Case 9, perhaps anterior -f posterior wall 
infarction); and in 3 cases (7, 10 and 1 1) the infarction could not be 
diagnosed from the electrocardiograms. Even taking into account 
that typical QRS changes might have appeared in Case 5 if an in- 
farct had had time to develop, these findings confirm the view 
advanced in a previous paper: that derivations from the extremities 
will (ail in about one-half of all cases of anterior wall infarction in 
(he chronic stages. 

That anterior wall infarction may give posterior wait anomalies 
in derivations from the extremities, has been pointed out in a 
previous paper (7), in which 3 cases of this type were described 
(Cases 32, 33 and 34 in the report mentioned), showing quite similar 
elect rocardiographic changes and autopsy findings as Cases 8 and 9 
in this paper. In these cases we are dealing with infarcts occupying 
the lower part of the anterior wall, the apex and sometimes the lower 
part of the posterior wall — infarcts produced by a rather peripheral 
occlusion of the anterior descending branch of the coronary 
artery. 

As will be noticed from Table 1, the infarcts which gave typical 
QRS changes in the extremity leads were brought about by occlu- 
sion of the anterior descending branch in its upper part, whereas 
the occlusion was more peripheral in most of the other cases. Very 
likely, then, typical QRS changes makes their appearance in deriva- 
tions from the extremities only when a considerable part of the ante- 
rior wall is infarcted. 

In the present material the prccordial leads show less typical 
changes than were seen in Leads CF 2 and IVF in a material reported 
previously. Nevertheless, they are of great diagnostic value. While 
the diagnosis anterior wall infarction could be made from the extre- 
mity leads only in 6 out of the 11 cases, the diagnosis could be made 
in 9 out of the 11 cases by means of extremity + prccordial leads. 
In particular it is to be pointed out that two of these cases (8 and 9), 
which from the extremity leads would be diagnosed as posteiioi wall 
infarction, arc plainly revealed by the prccordial leads to be anterior 
wall infarcts. 
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Group of Solitary Posterior Wall Infarcts. 

The eases are entered in Table 1 (Cases 13 — 19). In 5 of the 7 
cases the diagnosis was made only on autopsy — in contrast to the 
preceding group, in which the diagnosis infarction was made prior 
to the autopsy in every case. Presumably this is connected with 
the fact that 10 of the anterior wall infarcts were fresh, whereas 
only 2 of the posterior wall infarcts were fresh. 

Autopsy Findings. — In 3 cases (14, 16 and 17) the infarct was 
found in the posterior wall of the left ventricle. In 2 cases (15 and 
18), in the posterior wall and the posterior part of the septum; in 1 
case (13) a large infarct (5 x 1.5 cm) occupied the greater part of the 
posterior wall, extending down to the apex (the lumen of the ante- 
rior descending branch was greatly reduced); finally, also this group 
included one case (19) with fresh thrombosis (of the right coronary 
artery) but without any macroscopic infarction. The patient died 
within a few hours after the onset of the occlusion. 

In 6 cases the occlusion was located in the right coronary artery, 
but varying greatly in its localization (details given in Table 1). 
In 1 case (14) the autopsy record merely states that the coronary 
arteries were partly occluded. 

Electrocardiograms. — Only 6 of the patients were electrocardio- 
graphed. Altogether 74 electrocardiograms were taken. 

QRS complex: A. large Q 3 was found in 4 cases, in 3 of these (13, 
15 and 16) in all the electrocardiograms taken, in 1 case (17) only in 
1 out of 11 electrocardiograms taken. In 2 of the cases with a large 
Q 3 (13 and 16) the records showed also a Q 2 ^ 1 mm. Of the remain- 
ing 2 cases of posterior wall infarction, 1 (14) showed Durant QHS 3 , 
i. e., a completely negative QRS 3 , together with other signs of pos- 
terior wall infarction in 18 of the 24 electrocardiograms taken; 1 
case (18) showed in 1 out of 11 electrocardiograms taken a W-form- 
ed QRS 2 and a completely negative QRS 3 , in other electrocardio- 
grams an M-formed QRS 2 , and in 3 of the electrocardiograms a 
Winternitz Type III. 

Thus all 6 cases showed QRS changes of posterior wall type 
although they were very scanty in 2 cases (17 and 18) — even 
doubtful in the latter of these two cases as perhaps the QRS change 
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here presented merely a form of marked preponderance of the left 
side. There were no QRS changes of the anterior wall type. 

As to RS T and T, changes of the posterior wall type were 
seen in 4 cases (13, 14, 15 and 18) but in two of these the changes 
could not be ascribed to the infarction, as in one case (15) they were 
probably due to digitalis therapy (depression of RS-Tj and RS— 
T a ), and in the other (18) they were probably due to marked pre- 
ponderance of the leftside (depressed RS— T x and elevated RS— T a ). 
As in most of these cases we are dealing with old infarcts, without 
electrocardiograms taken in the acute stage, it is not to be won- 
dered that RS — T deviation was found only in so few cases. But it 
is worth notice that also coronary T was a rare abnormality, being 
seen only in two cases (13 and 14) in which electrocardiograms were 
taken in the acute and subacute stages. As emphasized in a previ- 
ous paper, also the coronary T is a transitory change which is repla- 
ced fairly soon bj' unspecific T wave. 

Precordial Leads. — In 2 cases (13 and 18) several of the electro- 
cardiograms showed an R wave < 2 mm in the parasternal lead and 
< 10 mm in the apical lead. The latter abnormality was further 
found in Case 17. Otherwise the measures of the QRS complex 
fell within the normal limits. 

RS — T changes indicative of posterior wall infarction were 
found only in 1 case (13) and here only in the first electrocardio- 
grams, whereas the later ones showed changes that were rather 
suggestive of anterior wall infarction (a negative T wave resembling 
coronary T in both precordial leads. The infarct extended down 
into the apex. 

The other cases showed unspecific RS— T and T changes or none 


at all. 

Diagnostic Value of the Electrocardiograms. — In 2 cases (13 and 
14) the diagnosis posterior wall infarction could be made with 
certainty from the electrocardiograms taken in the extremity leads; 
in Case 16, too, the diagnosis could be made with a considerable 
degree of certainty on the Q waves present in Leads II and III. In 
the remaining 3 cases the derivations from the extremities showed 
changes suspicious of posterior wall infarction, it is true, but they 
did not allow of any definite diagnosis. The extremity leads showed 
the most characteristic changes, and the precordial leads offered 
no additional evidence of diagnostic value. 
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Group of Solitary Lateral Infarcts. 

The material includes only' two cases of clear-out lateral infarcLs 
(20 and 21), and only the first of these was examined electrocardio- 
graphically. In both cases the occlusion was located in the left cir- 
cumflex branch, just below the site of departure. The infarcts were 
localized respectively to the lateral wall + the left part of the 
posterior wall of the left ventricle and to the lateral wall. 

Electrocardiograms from Case 20 (see Fig. 2) showed depression 
0 f RS— T l5 negative T v elevation of RS— T 3 and a positive T 3 
resembling a positive coronary T; in addition there were a Q 2 and 
a large Q 3 . The precordial leads showed QRS changes of anterior 
wall type, and also the T changes were of anterior wall type, with 
the exception of RS — T in Lead s, which was depressed. The RS — T 
changes in the extremity leads and in Lead s are possibly ascribable 
to marked preponderance of the left side, but this may hardly ex- 
plain the marked resemblance of T^to a coronary T, and at any' rate 
it cannot explain the negative T d nor the QRS complex in Lead d. 
Thus the electrocardiograms show a mixture of anterior and posterior 
wall changes. 


A subsequent paper will deal with the remainder of the material, 
the multiple infarcts. Then the work will conclude with a survey of 
the entire material and the conclusions that may be arrived at from 
this investigation. 
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Studies on the electrocardiographic diagnosis of 
acute and fibrous infarction of the heart, on the 
basis of 51 cases with autopsy. 1 

II. Multiple Infarcts. Survey of the Entire Material. 

By 

VAGN MORTENSEN. 

(Submitted for publication May 9, 1 942). 


In continuation of a preceding paper, in which an account is 
given of the purpose of the present studies, the material in general 
and the first 21 cases — solitary infarcts — the remaining part of 
the material — the multiple infarcts — will now be dealt with, and 
then the work will end with a survey of the entire material. 

Anterior H- Posterior Wall Infarction. 

The 20 cases included in this group arc recorded in Table 1. 
In 6 of the cases the infarction was diagnosed first on autopsy; 
in the other cases it was diagnosed ante mortem. 

Autopsy Findings. — In a few of the cases the description of 
the autopsy findings was rather vague. In cases 32, 33 and 34, for 
instance, fibrous or acute changes were noted »in the myocardium*) 
or »in the left ventricle*), without sufficient information about the 
more precise location of these changes. In classifying these cases, as 
usual, the occluded arteries are taken into consideration. In Case 

1 The studies here presented were carried out with the aid of a grant from 
P. Carl Petersen’s Fond. 



520 


VAGN MORTENSEN. 


halfo in 2 cases, »quite distallv» in 1 case, »in its extreme parts- in 1 
case, and in 3 cases the site of the occlusion was not given. Finally, 
the lelt circumflex branch was occluded »above» in 1 case, »3 cm 
from the branching-) in 1 case, »4 cm from the branchings) in 2 cases, • 
»6 cm from the branchings) in 1 case, while in 1 case the site of the 
occlusion was not given. 

It will be noticed that — just as in the groups of solitary in- 
farcts — the pathologic-anatomical features were subject to very 
great variation. 

Electrocardiograms. — Only 18 out of these 20 patients were 
examined by electrocardiography. A total of 122 electrocardio- 
grams were taken, and they were all pathological. The more im- 
portant electrocardiographic abnormalities are recorded in Table 1 
after the same principles as adopted in Table 1 in the preceding paper. 

QRS Complex. As is evident from Table 1, QRS changes of the 
anterior wall type were found only in 4 cases: a large Q x in every 
case, in 2 cases the Q x wave formed the beginning of W-formed 
QRS X in some of the tracings. 3 of the cases (Nos 22, 23 and 28) 
showed at the same time a small R x , and 1 of the cases a large S 2 and 
S 3 (Winternitz’ Type I). 

On the other hand, QRS changes of the posterior wall type 
were found in 12 of the 18 electrocardiographed cases. Thus a large 
Q 3 was seen in 9 cases, although in some of the records the Q 3 wave 
was not followed by an R 3 , but in such instances the QRS 3 complex 
fulfilled Durant’s criteria. In 3 cases only the Durant QRS 3 was 
seen. In all the 12 cases with a large Q 3 or a Durant QRS 3 a Q 2 
wave was present. W-formed QRS 2 was found in 2 cases, M-formed 
QRS 2 likewise in 2 cases. Among other QRS changes it has to be 
mentioned that Winternitz’ Type II was not found in any case, and 

Winternitz’ Type III was found only in 1 case. 

RS—T and T. RS— T and/or T changes of the anterior wall 
type were found only in 1 case, although a fresh anterior wall in 
farct was present in 9 out of the 18 patients examined by electro 
cardiography (in one of these cases, however, this examination was 
not carried out in relation to the fresh infarct). RS 1 and/or T 
changes of the posterior wall type were found in 11 cases, but only 
in 7 of these could the changes be ascribed to infarction, as in the 
remaining 4 cases the changes could also be explained as attributable 
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to marked preponderance of the left side (depression of RS 
and elevation of RS— T 3 ). 

Prccordial Leads. Electrocardiograms were taken with precordial 
leads in 17 out of the 20 cases. In 8 of -these the records showed 
QRS changes that have to he characterized as anterior wall changes. 

On the whole the changes here were less pronounced than in the 
group of solitary anterior wall infarction. Thus, a completely nega- 
tive QRS complex in both precordial leads was found only m 1 case 
(No. 23). 

In the parasternal lead alone, a completely negative QRS com- 
plex was found in 5 cases (Nos. 23, 25, 26, 27 and 32), while a strik- 
ingly large Q wave as compared to the following R wave was seen 
in 2 cases (Nos. 22, 39) and a Q wave of 2 mm, followed by a very 
small R wave was seen in 1 case (No. 2d). Thus an initial negative 
deflection in the parasternal lead was recorded in 8 cases. In the 
apical lead these 8 cases presented the following changes: Totally 
negative QRS complex in 1 case (No. 23), large Q wave followed 
by a small R wave in 1 case (No. 22), a Q wave of 2 mm followed by a 
small R wave in 1 case (No. 24), an initial R wave < 10 mm in 1 
case (No. 25), and a normal QRS complex with a small Q wave in 4 . 
cases (Nos. 26, 27, 32 and 39). 

Thus, of 17 electrocardiographed patients, S showed signs of 
anterior wall infarction in the parasternal lead, and in 3 of the cases 
this diagnosis was supported by the findings in the apical lead (in 
the remaining 5 cases the changes recorded in the apical lead did not 
go against the probability of anterior wall infarction, but were of no 
positive significance to this diagnosis). Of the remaining 9 cases in 
the group of anterior wall -f- posterior wall infarction, 1 patient 
(No. 36) showed an initial R d < 2 mm and an initial R s < 10 mm, 
while 2 patients (Nos. 28 and 33) showed an initial R s < 10 mm (Case 
33 was an instance of left bundle branch block). 

In judging of the significance of the QRS changes to the diagno- 
sis of infarction, ithas to be kept in mind that marked hypertrophy 
of the left side of the heart may give a totally negative QRS complex 

in the parasternal lead, and it may be difficult to exclude this 
possibility. 

As to RS T and T in the precordial lead, 3 cases (Nos. 23, 24. 
and 28) sowed changes of the anterior wall type, while 2 cases (Nos,' 

-a and 26) showed changes of the anterior and posterior wall type 
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““ 2 cases (Nos. 31 and 38) changes of the posterior ,v»ll tens 

Jn< jr'T,”® T S ? reSC " teCl nnS P ecinc ch ""S« in BH 

and/or T. A so in estimating the RS-T and T changes one has to 

Sst ^;^ nges proiincet ' by mari!Ki 


Diagnostic Value of the Electrocardiograms. The electrocardio- 
grams taken in derivations from the extremities were stamped 
quite preponderantly by the posterior wall changes, and only -1 cases 
showed changes suggestive of anterior wall infarction. On employ- 
ment of extremity leads alone, in 2 of the cases (27 and 38) the 
diagnosis would have been anterior wall infarction, in 2 of the cases 
(23 and 28) anterior wall + posterior wall infarction, in 10 cases 
(24—27 and 29—34) posterior wall infarction, while in 4 cases (35, 
36, 37 and 39) the infarction could not be diagnosed electrocardio- 
graphically (although Case 37 would reasonably be suspected of 
anterior Avail infarction — owing to disturbances in the conduction 
that will be mentioned later on). 


On employment of extremity + precordial leads, the diagnosis 
Avould be anterior Avail infarction in 2 cases (22, 39), anterior wall -j- 
posterior Avail infarction in 8 cases (23—28, 32 and 38), posterior 
wall infarction in 5 cases (29, 30, 31, 33 and 34), Avhilc the infarction 
could not be diagnosed in 2 cases (35 and 36). 

It has been mentioned before that the electrocardiographic 
diagnosis of anterior Avail infarction by means of derivations from the 
extremities alone is impracticable in about onehalf of the cases, 
unless the infarct is fresh. If the anterior Avail infarction is 
associated Avith infarction of the posterior Avail, the diagnosis of the 
anterior Avail infarct is rendered even more difficult, as the deriva- 
tions from the extremities are dominated by the posterior wall 
infarction. The diagnosis of the anterior Avail infarct is rendered 
possible in a good many cases by means of the precordial leads, but 
there still remains a rather considerable factor of uncertainty in the 
incidence of several infarcts. 


Rest of the Cases (Other Combinations and »Vague 
Descriptions))). 

The cases in this group (Nos. 42 — 51) are recorded in Table 2 l . 

1 The Record Numbers of these casts were: 1G8/I1, 87/39, 532/30, 935/38, 
•172/30, 81/-10, -138/-10, -178/-10, 331/40 ami 35/10. 
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1 . 

Posterior Wall Infarction. 

electrocardiograms taken. (+) means that the abnormality was present but 
due to infarction. /* 
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Autopsy Findings. — The localization of the infarcts in general 
will be seen from Table 2. It may be pointed out in particular that 
in 2 cases (43 and 44) the infarct was located in the right ventricle, 
respectively in the lateral wall and the posterior wall, in both cases 
combined with fibrosis in other parts of the myocardium. Thus, 
in Case 43 there was a »patchy fibrous configuration throughout the 
myocardium», while, in Case 44 the myocardium showed »areas of 
fibrosis in the anterior part of the septum». In 4 cases there was a 
lateral infarct in various combinations with anterior and posterior 
wall infarction, and in 3 cases an infarct of the septum u^as com- 
bined with anterior or posterior wall infarction. Finally, in 1 case 
(51) infarcts were seen »everywhere, especially in the anterior wall, 
posterior wall and septum (towards the apex)». As in the preceding 
group, all the cases presented presumably multiple infarction of the 
heart, but some of the cases were not quite clear-cut. 

In 3 cases (42, 46 and 49) only fibrosis was found, while the other . 
cases showed both fresh and fibrous changes, and in Table 2 the lat- 
ter cases are designated so that the first-mentioned infarct is the 
recent one. In Case 45, however, the anterior wall presented both 
a fresh infarct and a fibrous (and also a fibrous lateral infarct); 
and in Case 51 the record mentions merely fresh and older affec- 
tions of the myocardium everywhere. 

In 2 cases (42 and 46) all the three main arteries were occluded; 
in 2 cases (48 and 49) the occlusion involved the anterior descending 
branch and the right coronary artery; in 1 case (45) the anterior 
descending branch and the left circumflex branch; in 1 case (47) the 
left circumflex branch and the right coronary artery; in 2 cases 
(44 and 51) the right coronary artery was occluded, and the other 
coronary arteries markedly sclerotic; and in 2 cases (43 and 50) 
it merely says in the records that the coronary arteries were marked- 
ly sclerotic. 

As to the anterior descending branch the site of the occlusion 
was given in 4 cases: »in the upper part», »just below the bifurca- 
tions, »3 cm from the branchings, and »4 cm from the branchings. 
In the right coronary artery the occlusion was recorded in 5 cases as: 
»2 cm from the branching)), »3 cm from the branching)), »between 
the middle and distal thirds*), »in the peripheral parl» and »in the 
most distal part*. In the left circumflex branch in 2 cases: »in the 
beginning of the branch* and »in the tip*). As in the aforemen- 



Table 2. 

Survey of the Total 51 Cases of (he Present Material. 
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tioned groups, the site of the occlusion in the individual arteries 
was most variable. 

Electrocardiograms. — Altogether 95 electrocardiograms were 
taken in these cases, and all 10 patients were examined in this way. 
Information about the occurrence of the more important electro- 
cardiographic changes is given in Table 2. As it is out of the ques- 
tion from the individual cases in this group to derive any inference 
about any type of electrocardiographic changes in the various com- 
binations of infarction, the individual cases will not be described in 
detail. 

Of the 6 cases (42, 44, 45, 46, 49 and 51) in which anterior wall 
infarction was ascertained with certainty, 2 (Nos. 42 and 44) show- 
ed QRS changes of the anterior wall type in derivations from the 
extremities (large Q x -f small R x and large Q 2 in most of the records). 
A large Q x was further found in Case 43, in which a »diffusc fibrous 
configuration was seen throughout the myocardium », i. e., prob- 
ably also an anterior wall infarct. RS- T and/or T changes of the 
anterior wall type were not found in any case (a fresh anterior wall 
infarct was found only in one case). 

Of these 7 cases with unquestionable or probable anterior wall 
infarction, 3 (Nos. 45, 49 and 51) showed a completely negative 
QRS complex in the parasternal lead; 2 (Nos. 42 and 43) showed 
an initial R wave < 10 mm in the apical lead; and 2 showed no QRS 
changes in the precordial leads. Unquestionable RS-T and/or T 
changes of the anterior wall type were not found, but 1 case (45) 
showed inversion of the T wave in both precordial leads. This case 
was the only one in which there was found a fresh anterior wall in- 
farct. (But, inverted T in both precordial leads was found also in 2 
other cases (47 and 48), with lateral -j- posterior wall infarction and 
posterior wall + septum infarction, respectively.) 

While anterior wall infarction could be diagnosed in 3 of the 7 
cases on the extremity leads alone, the diagnosis could be made in 
6 of the 7 cases on the extremity leads -f the pecordial. 

Of the 6 cases in which posterior Avail infarction was ascertained 
with certainty (Nos. 42, 43, 44, 47, 48 and 51) 4 presented QRS 
changes of posterior wall type in extremity leads (Nos. 44, 47, 48 
and 51 ). still, in one of these cases (No. 44) the Q, 3 wave was not 
su lciently large to meet the criteria, but it was associated with 
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other and very typical posterior wall changes. RS— T and/or T 
changes of the posterior wall type were found in 3 of the cases (44, 

48 and 51). — In the precordial leads, a small initial R wave in the 
apical lead was found in 2 cases (42 and 43), and a completely nega- 
tive QRS complex was found in 1 case (51). These 3 cases were at 
the same time affected by anterior wall infarction. No other QRS 
changes were recorded. RS— T and/or T changes of the posterior 
wall type in precordial leads were found only in 1 case (44). From 
the cases in this group it is further seen that the diagnosis posterior 
wall infarction can be made on the extremity leads with a fair 
degree of certainty even when this condition is combined with some 
other infarct, and the precordial leads are of no additional value for 
the diagnosis of posterior wall infarction. 

Of the above-mentioned 6 cases of posterior wall infarction, 2 
(Nos. 43 and 44) had the posterior wall infarct in the right ventricle. 
In one of these (No. 43) there was no sign of posterior wall infarc- 
tion in the extremity and precordial leads; in the other case (No. 44) 
the Qo and Q 3 did not fulfil the criteria, but the records showed typi- 
cal RS — T changes and auriculoventricular block. 

Survey of the Electrocardiograms in the Material in 

General. 

Table 2 gives a survey of the occurrence of the more important 
electrocardiographic abnormalities in all the electrocardiographed 
cases considered under one. 

QRS changes of the anterior wall type were found in 11 cases 
(large Q x in 10 cases, 'W-formed QRS X in 4, Winternitz’ Type I in 4). 
All presented an anterior wall infarct, solitary or combined with 
other forms. 

RS— -T and/or T changes of the anterior wall type were found 
in 9 cases, all with an anterior wall infarct, solitary or combined 
with other forms. (The changes in Case 20, lateral infarction, were 
probably also of the anterior wall type (positive coronary T 3 ), hut 

not reckoned under this heading.) 

QRS changes of posterior wall type (large Q 3 or Durant 
QRS 3 ) were found in 25 cases. Of these, 21 presented a posterior 
w r all infarct, solitary or combined, while 2 showed an anterior 
wall infarct, 1 a lateral infarct, and 1 anterior. + posterior wall 
infarction. 
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RS— ' T and/or T changes of the posterior wall type were found 
in 14 cases, 12 of which presented a posterior wall infarct, solitary 
or combined, while 2 showed an anterior wall infarct. 

Of other electrocardiographic abnormalities, the following are 

to be mentioned. 

Winternitz’ Type II did not occur at all. Winternitz’ Type III 
was found in 6 cases, 1 of which showed an anterior wall infarct, 1 a 
posterior wall infarct, and 4 a combined infarction. . 

M-formed QRS 3 was found in 7 cases: 1 with anterior wall 
infarct, 1 with posterior wall infarct, and 5 with combined 
infarcts. W-formed QRS 2 was found in 6 cases: 2 with anterior 
wall infarct, 1 with posterior wall infarct, and 3 with combined 
infarcts. 

Q 2 ^ 1 mm was found in 26 cases: 3 with anterior wall infarct, 
4 with posterior wall infarct, 1 with lateral infarct, and IS with 
combined infarcts. 

Further, the relatively rare occurrence of coronary T waves is to 
be pointed out. It is due to the fact that many of the infarcts were 
fibrous; and, as mentioned previously, the coronary T wave is no 
permanent change. 

Precordial Leads: Initial negative deflection in both precordial 
leads was found in 9 cases (this category comprises also normal Q 
waves in the apical lead if the parasternal lead showed an abnormal 
initial negative deflection); 4 of these cases presented an anterior 
wall infarct, 3 showed anterior 4- posterior wall infarction, 1 ante- 
rior wall -f septal infarction, and 1 lateral infarction. 

Initial negative deflection in the parasternal lead alone was 
found in 7 cases: 5 with anterior + posterior wall infarcts, 1 with 
anterior wall -f lateral infarction, and 1 with infarction of the 
anterior wall, posterior wall and lower part of the septum. 

Initial negative deflection in the. apical lead alone was not 
observed (apart from small normal Q waves). 

Small initial R wave in both precordial leads was found in 3 
cases: 1 with anterior -f posterior wall infarction, and 2 with poste- 
rior wall infarcts. 

Small initial R wave in the parasternal lead alone was found in 

3 cases: 2 with anterior wall infarct, 1 with septal infarct (+ anterior 

wad infarct?) and, at the same time, marked preponderance of the 
left side. 
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Small initial R wave in Lead s alone was found in 7 cases- 2 
with anterior wall infarct, 1 with posterior wall infarct, 3 with 
anterior + posterior wall infarction (1 of these with left bundle 
branch block at the same time), and 1 with anterior-posterior wall 
*f lateral infarction. 

As to RS T and T in the precordial leads, the following data 
are to be mentioned: Elevation of RS— T in both precordial leads 
was found in 10 cases: 8 with anterior wall infarct, 2 with anterior 
+ Posterior wall infarction. Depression of RS— T in both precor- 
dial leads was found in 6 cases: 1 with posterior wall infarct, 5 with 
combined posterior wall infarction. 

Inversion of the T wave in Lead d alone was found only in 1 
case, in Lead s alone in 17 cases, and in both precordial leads in 13. 
Presumably the T changes were influenced strongly by the hyper- 
trophy of the left side of the heart (as is indicated by the frequent 
occurrence of an isolated T inversion in Lead s). Of the cases with in- 
verted T in both precordial leads, 3 showed a clear-cut anterior 
wall infarct, 5 had anterior -f- posterior wall infarction, 1 had 
infarction of the septum and probably of the anterior wall, too, 1 
had a lateral infarction, 1 had lateral 4- posterior wall infarction. 

1 had posterior wall infarct, and 1 infarction of the posterior wall + 
septum. So inversion of the wave in both precordial leads, which is 
a very co mmon phenomenon in anterior wall infarction in the suba- 
cute stage (in this material several patients died with infarction of 
the anterior wall alone so early that this electrocardiographic ab- 
normality could not be expected to appear), may thus be seen also 
in lateral infarction, in posterior wall infarction and in various com- 
binations. 

Isolated inversion of the T wave in Lead s was not found to be 
associated in particular with any certain type of infarction and it is 
probably to be attributed to marked hypertrophy of the left side of 
the heart. 

Even though the precordial leads proved of considerable 
value in this material, too, they did not show such characteristic 
changes in anterior wall infarction as revealed by Leads CF 2 and 
IVF in a material of anterior wall infarcts reported previously, and 
this fact asserts itself even if we limit this consideration to the 
group of solitary anterior wall infarcts alone. Nevertheless, this 
difference might be explained as attributable to differences in the 
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two materials, and it is not practicable from the present basis to 
estimate which precordial leads are the more suitable for the diag- 
nosis anterior wall infarction. This question can lie answered satis- 
factorily only through examination of a number of cases with simul- 
taneous registration of the precordial leads with the indifferent 
electrode placed respectively on the right arm and left leg. Such 
studies have been commenced and the preliminary findings suggest 
that derivations with the indifferent electrode placed on the left 
leg offer some advantage to derivations with the indifferent elec- 
trode on the right arm. If this lie confirmed, it means a strong plus 
in favor of the emplo 3 r ment of the indifferent electrode on the left 
leg as a routine derivation, since it is primarily in anterior wall in- 
farction that precordial leads are particularly serviceable. 


Disturbances of Conduction and Arrhythmia. — Of the 40 elec- 
trocardiograph patients, 23 showed signs of defective conduction 
and arrhythmia. 

Prolonged auriculoventricular conduction was found in 4 cases 
(13, 25, 31 and 48). They all had posterior Avail infarction, alone 
or combined, and in all 4 cases the posterior wall infarct was fresh. 
Auriculoventricular block was found in 2 cases (37 and 44), both 
with combined posterior wall infarction. 

Auricular fibrillation was found in 4 cases (7, 11, 31 and 43): 
2 with anterior wall infarct, 1 with anterior -f posterior wall infarct, 
and 1 with infarction of the posterior wall of the right ventricle 
besides »patchy, fibrous configuration throughout*. 

Extrasystoles were found in 12 cases, distributed evenly on the 
various groups. 


Ventricular paroxysmal tachycardia was found in 4 cases: 3. 
with anterior wall infarct (2, 7 and 9), 1 with anterior -f posterior 
wall infarction (23). 


Left bundle branch block (nerv nomenclature) was found in 5- 
cases: 3 with anterior wall infarct (2, 4 and 5), 2 with anterior + 
posterior wall infarction (33 and 37). 


Wilson block (right bundle branch block with a large, wide S ) 
was found in 2 cases: 1 with anterior Avail infarct (T^and 1 with 
anterior + posterior Avail infarction (37). 

As will be noticed, several cases showed various forms of dis- 
turbances in conduction or arrythmia; in many of these cases (the 
ones reported in italics), these phenomena were transitory. 
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On the Electrocardiographic Diagnosis of Cardiac 

Infarction. 

From the above it is evident that, in dealing with an autopsy 
material, the electrocardiographic changes in cardiac infarction do 
not meet the requirements as to definition and consistency that we 
are inclined to set up in keeping with many clinical works. As 
mentioned in the introduction, the explanation of this is to he 
looked for chiefly in the circumstance that the types of electrocar- 
diographic changes described by the clinical writers in some degree 
are based upon the supposition that the underlying infarct has a 
typical location in an otherwise well-preserved myocardium, 
whereas the autopsy material shows the pathologic-anatomical 
findings to be exceedingly polymorphous — not only because of 
the frequent occurrence of multiple infarcts in various combina- 
tions, but also within the groups of solitary infarcts. Undoubtedly 
there is a tendency to overestimate the connection between car- 
diac infarction and various electrocardiographic changes, so that 
the diagnosis cardiac infarction is considered improbable, or even 
ruled out, if certain changes fail to appear in the electrocardio- 
grams. As a matter of fact, however, various electrocardiographic 
changes make their appearance preferably in certain types of car- 
diac infarction, being -thus of great diagnostic signilicance but 
these electrocardiographic abnormalities are found only in a part 
of the cases of cardiac infarction, and hence their absence cannot 
be of any particular significance to the exclusion of cardiac infarc- 
tion. 

It is to be kept in mind that in the clinic the diagnosis cardiac 
infarction is made largely by means of electrocardiography the 
topographical diagnosis almost exclusively in this way. Several 
of the cases in which no typical electrocardiographic changes arc 
recorded — and this applies in particular to the chronic cases — 
are not diagnosed. A clinical material of cardiac infarcts may there- 
fore readily give some exaggerated ideas about the regularity of the 
electrocardiographic changes. 

Various circumstances contribute in particular to the eventual 
failure of the electrocardiographic diagnosis of cardiac infarction. 
The best known and most constant changes, the changes in RS— T 
-and T, belong to the acute and subacute stages of the lesion (and 
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tills applies to’ the coronary T, too). If the infarct is more than a few 
months old the RS— T and T changes will often have lost the fea- 
tures characteristic of infarction. This applies especially to anterior 
wall infarction, in which the later changes, negative Tj and positive 
T 3 , readily may be mistaken for the changes commonly seen in 
preponderance of the left side. 

The QRS changes, on the other hand, arc more permanent, but 
a previous material as well as the present show that these changes 
fail to appear even in about one-half of the clear-cut cases of ante- 
rior wall infarction. If the anterior wall infarct is combined with 
posterior wall infarction, the typical QRS changes fail to appear 
even more often. If we are not dealing with acute infarction, which 
in most instances can be diagnosed by sufficiently frequent electro- 
cardiograph} 7 and comparison of the electrocardiograms taken, the 
electrocardiographic diagnosis of cardiac infarction by means of 
derivations from the extremities falls short in many respects; in 
particular, the diagnosis of multiple infarcts is most uncertain. 

As shown in the preceding, on employment of precordial leads 
as a supplement to derivations from the extremities, the diagnosis 
is improved quite considerably — because the precordial leads in 
particular make it possible to diagnose the anterior wall infarct, the 
type of infarction in which the extremity leads most often fail. 

Possibly the present material comprises particularly many com- 
plicated cases and thus shows less schematic electrocardiographic 
changes than are generally encountered in materials of cardiac 
infarction. This department of the Rigshospilal receives also 


municipal patients, it is true, and thus — besides through admission 
of private patients — several patients arc admitted with recent 
infarction from first-time occlusion, but the majority of its pati- 
ents come from the provinces. The latter patients do not enter 
this hospital during their first attack of coronary occlusion, but at 
a later point of time — after the second occlusion, or perhaps 
after the third after the development of a severe chronic cardiac 
insufficiency that is amenable to treatment but slightly. More, 
likely, then, the material from a municipal hospital would show 
more clear-cut electrocardiographic changes, as a greater part of 
the material would be made up of recent cases of first-time occlusion. 

Even though acute coronary occlusion has a high primary 
mortality, the autopsy material presented here shows that not a 
Acta mcd. scandium). Vol. CXI. 
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few patients survive their first attack of coronary occlusion, only 
to succumb after the second or third attack. Thus, chronic cardiac 
infarction is no rare affection, and it may be of considerable prog- 
nostic significance, from the large group of arteriosclerotic heart 
lesions, to pick out these cases for analysis. Electrocardiography 
is our principal adjuvant in this task, but it is necessary to supple- 
ment the extremity leads with precordial leads if not too many 
cases arc to remain undiagnosed. 


Summary. 

An autopsy material of 51 cases of acute and fibrous cardiac 
infarction is presented for elucidation of the relation between the 
electrocardiograms and the autopsy findings. 

The pathologic-anatomical changes were highly polymorphous: 
a single infarct was found only in 21 cases, while the remaining cases 
showed several coexisting infarcts in various combinations. 

Electrocardiograms were taken in 46 of these cases — alto- 
gether 419 electrocardiograms. 

Of the 46 cases, 9 (f. e., about 20 %) showed no electrocardio- 
graphic changes in the extremity leads, while 5 out of 45 cases 
(i. c., about 11 %) showed no electrocardiographic sign of cardiac 
infarction in any of the derivations (from the extremities as well as 
prccordial). 

Out of 11 cases of solitary anterior wall infarcts, only 6 showed 
evidence of anterior wall infarction in the extremity leads, and 2 
showed signs of posterior wall infarction. On employment of 
extremity -j- prccordial leads, signs of anterior wall infarction were 


found in 9 of the 11 cases. 

Among 6 cases of solitary posterior wall infarct, 3 showed pro- 
nounced signs of posterior wall infarction in the extiemity leads, 
and 3 showed less pronounced signs of posterior wall infarction. 
Here the precordial leads were of no additional diagnostic value. 

In 18 cases of anterior + posterior wall infarction only 4 showed 
signs of anterior wall infarction in the extremity leads. On emp 
loyment of extremity -f- precordial leads, signs of anterioi vail 
infarction were found in 10 out of 17 cases. Of the 18 cases of 
anterior + posterior rvall infarction, 12 showed signs of posterior 
wall infarction in the extremity leads. On employment of extre- 
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niily + prccordial leads, signs of posterior wall infarction were 
found in 13 out of 17 cases. 

Among 7 cases of anterior wall infarction in other combinations, 
3 showed signs of anterior wall infarction in the extremity leads. 
On employment of extremity + precordial leads, signs of anterior 
wall infarction were found in 6 of the 7 cases. 

Of 6 cases of posterior wall infarction in other combinations, 
A showed signs of posterior wall infarction in the extremity leads. 
Prccordial leads were of no additional diagnostic value in these 
cases. 

Thus, anterior wall infarction, clear-cut or combined, was 
found in 36 cases. Only 13 of these (i. about 36 %) showed signs 
of anterior wall infarction in the extremity leads, whereas employ- 
ment of extremity + prccordial leads gave signs of anterior wall 
infarction in 25 out of 35 cases (t. about 71 %). 

Posterior wall infarction, solitary or combined was found in 
30 cases. 22 of which (i. c.. about 73 %) showed signs of posterior 
wall infarction in the extremity leads. On employment of extre- 
mity + precordial leads, signs of posterior wall infarction were 
found in 23 out of 20 cases (/. c., about 70 %). 

On employment of the extremity leads alone, the diagnosis of 
anterior wall infarction failed in about one-half of the eases when 
the infarct was solitary, and in about, three-fourths of the cases 
when the infarct was combined with posterior wall infarction. On 
employment of extremity prccordial leads, the electrocardio- 
graphic diagnosis of anterior wall infarction improved considerably, 
hut it still remained uncertain in the combination of anterior -f 
poslerior wall infarction. 

Further studies will aim to settle whether employment of pre- 
cordial leads with the indifferent electrode on the left leg will mean 
an additional improvement of the diagnosis of anterior wall infarc- 
tion, as preliminary experiences arc suggestive of this. 
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Vasoconstriction in the splanchnic area is considered to lie the. 
most important factor counteracting a lowering of the blood press- 
ure in an upright position. The sympathetic vascular reflex aris- 
ing upon changing the recumbent position to a standing posture is 
released by pressorsensitive receptors in the walls of the periferal 
vessels (1, 2, 3, 4). The receptors most studied arc those in the 
carotid sinuses and in the aorta. Receptors in the splanchnic and 
thoracic vessels appear to he of special importance for the orthosta- 
tic regulation of the blood pressure. 

The vasomotor and cardio-regulatory reflexes have medullary 
and hypothalamic centres. The existence of the medullary centres 
is known from Hill’s fundamental works on the influence of the 
force of gravity on the circulation of the blood. The importance of 
the hypothalamus was demonstrated by Barbour 1912, Karpus and 
Kreidl 1918 and has in the last years been studied by Bronk, Cush- 
ing, Beattie and others (9). 

Elevated as well as low blood pressures are reported in cases 
of tumors in various parts of the hypothalamus (10). We have 
found no data on orthostatic disturbances in cerebral affections. 
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. A!rcnc!y Addison observed such symtoms in cases of suprarenal 
insufficiency (13). Cannon, and Heymans and Ladon have shown 
fhal a fall in blood -pressure produces an increased secretion of 
epinephrine, which, trough both humoral and reflectory mecha- 
nisms, regulates vascular tone, cardiac rate and circulating blood 
volume (11, 12). 

Upon changing from a recumbent to an erect posture, there 
appears in. man, under physiological conditions, a slight decrease in 
the systolic and a slight increase in the diastolic blood pressure and 
an acceleration of the pulse averaging about '20 beats a minute. 
In pronounced orthostatic drop in the. blood pressure the accelera- 
tion of the pulse parallels the fall in blood pressure, if the cardio- 
accelerator reflex is unimpaired. 

The most common type of orthostatic fall in blood pressure is 
the one appearing in the so called arterial orthostatic anemia. This 
syndrome, described and interpreted by Laurell, Bjure and 
Akesson, is a constitutional anomaly, appearing especially 
in young people and children of an asthenic body build 
(14 — 17). It is frequently combined with visceral ptosis. In 
arterial orthostatic anemia there occurs, in upright position, a 
compensatory quickening of the pulse averaging about 40 beats 
a minute. 

In 1925 Bradbury and Egglestone described the first cases of 
postural hypotension (18). This syndrome is characterized by a 
marked fall in blood pressure in a standing posture without any 
compensatory quickening of the pulse. In addition to the sym- 
toms caused by this circulatory insufficiency in erect position, there 
occurs divers other disturbances as anhidrosis, which is not resistant 
to pilocarpine, reflex disturbances c. g. Addie’s syndrome, low 
basal metabolic rate, impotence and intestinal disturbances (18 
34). Bradbury and Egglestone described the syndrome as »an ex- 
tensive and peculiar disturbance in the functional activity of the 
vegetative nervous system*. 

The cases described as postural hypotension with tachycardia 
(Sanders, Baker and Hughes and Yusaf) present a picture in com 
plete agreement with that of arterial orthostatic anemia (35 37). 
It is necessary to distinguish between arterial orthostatic 
anemia and postural hypotension, two syndromes of different 
origin. 
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A third type of orthostatic fall in blood pressure, different from 
both types mentioned above, is described after extensive sympa- 
thectomies in hypertension (Roth and I-Iammarstrom ) 1 . 

Case report. 

It. A. J. Associated Judge of Appeal, age 48. S:l Erik’s Iiosp. No. 
2111/1941. 

Previous history: as a child detachment of the retina of the right eye, 
wicli has since been amaurotic. Otherwise well until the autumn of 1934, 
when the patient began to suffer from slight attacks of dizziness and 
buzzing in the ears. One morning in the spring of 1935 the patient very sudden- 
ly felt unwell, started vomiting and felt dizzy as soon as he endeavoured to rise. 
One the same day he was admitted to the Ear Dept, of Malmo Gen. Iiosp. 
On examination nystagmus, Romberg vacillating. Babinski positive on the 
leftside. Well and discharged from hospital after a week. 

Felt well until 1937, when he began to experience slight temporary 
attacks of dizziness. For several years his skin had been strikingly dry. 
No perspiration on hotsummer days. Difficult to perspire in Turkish bath. 

In the night of Aug. 12, 193S, severe dizziness and persistent vomiting. 
Again admitted to Malmo Gen. Hosp. After the attack fumblingness and 
adiadochokinesia in the right arm and slurred speech. Walk, unsteady. 
On pointing deviation towards the left with the left arm. 

Admitted to the Neurosurgical Dept, of Prof. Olivecrona in the Sera- 
fimer Hospital twice, in Sept, and Oct. 193S. Encephalograms showed 
slightly widened lateral ventricles and widened sulci on the convexity 
Otherwise normal conditions. The blood pressure varied between 190/120 
and 160/110 mm Hg. Nothing to indicate the presence of an intracranial 
expansive process. Increasing mental blunting ever since 1938. Slightly 
euphoric state of mind. Loss of memory. Impaired ability to learn. 

1 The most pronounced fall of blood pressure of this type is observed after 
SmiUnvich’s operation, the extent of the Tall of pressure being dependent on 
the extent of the denervation of the splanchnic area. Roth has found the orto- 
static conditions to lie normal after various sympathectomies involving the 
extirpation of minor parts of the lumbar or cervical chain of the sympathetic 
ganglia. One of us (Hammarslrom) had the opportunity of studying one of 
Docent 0. Sjdquist’s patients, who had been subjected to repealed sympalhcclo- 
tnics without the splanchnic roofs being removed. The case is a young man of 18, 
who since the age of eight suffered from severe pains in the limbs combined with 
paroxysmal increases in the blood pressure. 

Repeated explorations disclosed no pheochromocytoma. To eliminate the 
pains in the limbs bilateral extirpations of (he sympathetic chain of ganglia 
from L I\ up to and including L II have been carried out, as well as bilateral 
extirpations of the ganglion stellalum and the middle cervical, all so far with 
good effect. In one of the explorations the ganglion cocliacum was also extir- 
pated. Orthostatic tests on the tilling table proved the patient’s blood pressure 
and pulse to be normal after these operations. In a lying position the blood 
pressure was 135/100 mm Hg and the frequency of (be pulse G8 beats a minute 

, a s tcr minutes in a standing position the blood pressure and pulse were 

13o/i05 and 88 respectively. 
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Rccanaliced embolus in pial artery, v. Gieson. 


140 x. 


Fig. 1. Prep- 5 - 

In April ,930 sudden 

for an hour, later it felt *eak an Blood pressure 180/120. Cor: 

Umd for the first time on j pnl 3 - ^ P SystoU c murmur with 

Slight enlargement to the i efU albumen but no pathologic 

maximum at the apex. The 0/ Creatinic clearence according 

sediment. Nonprotein nitrogen: 49.2 mg /o- ^ 

to Rehberg 90 cm 3 /min. compelled to discontinue 

Since December ,340 morse The £ # , Ms mile acting as his 
his work, which he had so lor been h sin „ jailing vision, un- 

assistant and secretary. Scanning ol sp ]jnar y movements. No 

able to read. Severe latigue ho on a con 

oedema. Since the beginning of April 104 P ^ ( ienl lhen tumbled 
of occasions when sitting up or getting on 0] • . uncons cius. As 

over, grew paie and fain, but did recovered, 

soon as the patient resumed a liorizonta P 

Admitted to the Hospital on April 24 19 . ol and dry, not 

Physical Examination: Of sturdy body u • cyanotic. No 

peeling. Slight moisture in the axillae. Hands and feet eja 

cyanosis of the lips. No oedema. 
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Fig. 2. Prep. 38. Rccanaiiccd embolus in pial artery with lnminary malaria. 

v. Gicson. 15 x. 

Cor.: Left border just outside the mamillary line, 13 cm from the 
midline. Regular rhythm. Systolic murmur with maximum at the apex. 
P: II accentuated. Blood pressure 210/130 in recumbent position. Exami- 
nation of the mouth, throat, abdomen, and lungs disclosed no pathologic 
conditions. 

Eye examination: The right eye amaurotic. The fundus cannot be in- 
spected owing to lens opacities. The left eye: Quantitative lightperception 
with poor localization. Fundus shows blurring of the margin of the disk. 
The arteries show distinct variations in lumen and typical sclerotic arterio- 
venous crossings. Slight haemorrhages and white exudates along the vessels. 

Central nervous system. (Dr. R. Bringel): Mental condition: Emotion- 
ally labile. Emotional responses not always adequate. Some difficulties 
in perception. Somewhat slow mental reaction. Perseveration sometimes 
marked. Moderate amnesia for words. Apraxia; only very coarse coor- 
dination movements possible. No marked pareses. Considerably, increased 
tone, whithout cog-wheel phenomenon, especially in the right arm and 
hand. Muscular reflexes generally and excessively increased. Foot, clonus, 
spinal autonomous reflexes, Babinski and Rossolimo positive bilaterally. 
Superficial and deep sensibility practically intact. Hyperesthesia to pin 
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point in various areas. Cranial nerves: No facial paresis, no lingual or pala- 
tal paresis. General catalepsy. Test phrases slurred without typical errors. 
Pupillary light reflex slow on the left and barely noticeable on the right. 
Summary: Numerous symptoms of disseminated lesions in the central 
nervous system. 

Examination of orthostatic reaction : Repeated examinations on the tilt- 
ing table showed on changing from recumbent to erect position immediate 
fall in blood pressure with the patient fainting after 2 to 4 minutes. 

A tight bandage around the waist did not prevent the orthostatic fall in 
blood pressure. 

The respiration registered with the aid of a Krogh apparatus showed 
no change in depth or frequency during the orthostatic blood pressure 
fall. 




May 3, 1941. 

Recumbent for 10 min. 

Erect » y 2 » 

» i) 1 » 

» » 2 » 

Recumbent » 2 » 

Tilting the table to an angle of 45°; 

1 min. 

5 » 

9 » 

Horizontal position: 

1 min. 


Blood pressure 
210/140 
90/80 
90/80 
Fainted 
200/130 

170/125 

145/115 

125/90 

Fainted 

190/130 


Pulse Beats/min. 


Sinus rhvthm^n^ 81 ^ ^ re . cumbent P os Rion — blood pressure 200/130 

dig 1 y lo tml ’S .T P “ Q °- U Sec - Ko axis Aviation. T: 

: 3 s !^ htl y negative. Lead 4 normal. 

rhythm 98 teatsTmTnuL } P ,° S . li !°, n ~ b]ood P^ssure 90/80. Sinus 
T: 2 T: 3 distinctly n eStfve rie Prei,0nderence - T: 1 Positive, 
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The orthostatic electrocardiographic changes are within normal limits. 

The blood pressure was measured every two hours during 24 hours while 
the patient was in bed and showed systolic variations between 220 and 
180 and diastolic between 140 and 130, mean 108/134 mm Hg. 

Amytal test — 0.20 g isoamylaetylmalonylcarbamide 4 times with one 
hour’s interval — showed a fall o f blood pressure from 210/145 to 180/120. 
Sodium nitrite test — 0.032 g six times with a half-hour’s interval — fall 
of blood pressure from 175/110 to 145/100. 

Immersion of one hand in water of + 4° C (according to Hines) caused 
an increase in the blood pressure from 220/130 to 245/140 in half a minute. 

Laboratory tests: Red blood-cells 4.04 millions. Hgbl 80 %. White 
blood-cells 9.200. Urine: Sp. g. 1.016— 1.025. Trace of albumen. Sediment 
showed nothing pathological. Basal metabolic rate — 6 %. Creatinine 
clearence according to Rehberg gave a filtration of 83.6 cm 3 /min. Non- 
protein nitrogen on May 5tli 52 mg %, on May 20th 89 mg %. Kalin 
negative. Sedimentation rate on Apr. 25th 39 — 62 mm in 1 — 2 hrs, on May 
6th 74 — 108 mm, on May 12th 71 — 99 mm. 

During the patient’s stay in hospital, his condition rapidly changed for 
the worse; he fainted several times and tumbled over upon trying to get 
out of bed. Recovered immediately upon being put to bed. Persistent 
constipation. Temperature subfebrile between 36.9 and 38° up to May 19th, 
when the temperature rose rapidly. Died on May 21st in terminal pneumonia. 

Autopsy report. (St. Erik O. 212/41) 

Weight of heart 440 g, slight hypertrophy of the left ventricle but no 
marked dilatation. 

Endocardium: The mitral orifice of normal width, the sails slightly- 
thickened, on the ventricular side covered with cauli-flower-like granula- 
tions not easily removed. The semilunar valves of the aorta are within a 
short space adherent and show signs of a recent verrucous endocarditis. 
No thrombi in the auricles. 

Myocardium greyish brown. Numerous partly scattered, partly con- 
fluent old, small scars in the left ventricle and at the apex a scar of 3 cm 
diameter. 

The coronary arteries show only slight arteriosclerotic changes. 

The aorta shows fairly marked arteriosclerosis, considering the age of 
the man, of a thickend, hypertrophic rather than of an ulcerative type in 
the thoracic part. 

Pleurae: On the left side loose adhesions at the top, the right side nor- 
mal. Lungs large, heavy, rich in blood, partly fixed by injection of formal- 
dehyde into the carotid arteries before the autopsy. 

Peritoneal cavity normal. Intestines normal. Weight of spleen 190g; it 
shows slight congestion and an old infarct the size of a hazelnut. 

Suprarenals normal. Total weight of the kidneys 275 g; The cortex is 
narrow, the surface shows fine granulation. The renal pelvices and ureters 
normal. Tlje pelvic organs show no pathologic changes. 





Weight ofthethyroidsog norma. 

normal. Bile ducts b Jlniecting a 10 % solution of formaldehyde 

into theSoM arteries. The hasal arteries show no arteriosclerosis. 

Pons and medulla oblongata normal. the »d- 

Ccrcbellum. On the right side, mainly m the s) , ape 

joining grey substance there is an old encephalomatecia o[ irre B t 

and the size of two white beans. throw* the cerebrum. 

Cerebrum. Eighteen frontal sections ‘Tfmall encephala- 

Each section is found to contain about fou g i,., tlieir 

malacias of a type similar to that in the more old, 

macroscopic appearence, most of the malacias may 5 

but some appear, to be of a more recent date. various parts of the 

The great majority of these malacias are locali cortex. A 

cortex, occasionally being found in but certain ajers 
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striking fact is that the affected part s of the cortex are very much narrower 
than the adjoining normal parts and display a peculiar notched appearance, 
a microgyria. The colour of the malarias is generally slightly brownish. 

In addition to the malarias in the cortex, the basal ganglia on both 
sides contain several similar ones, as does Die right capsula interna. 

The exact locality of the malarias is seen on the attached orthodiagrams 
of the sections through the brain. The parts histologically examined are 
numbered on the diagrams. For the sake of brevity and lucidity the results 
of the histologic examination are presented in tables. The frequency of 
thrombotic vessels, the distribution and size of the malarias and the inten- 
sity of the cell infiltration have been estimated and graded (+), -f and -f + . 
The approximate age of the malarias is stated in the last column in the 
table. As regards the malacias the age of which has been denoted by »years», 
it is not possible, on the basis of the histologic picture, to determine whether 
they are 1, 2 or 3 years old, or still older. 






548 



Histopathologic examination. 

Cerebellum and cerebrum . The histologic picture of the encephalomala- 
cias is in the main what would be expected from the macroscopic picture: 
Mainly old malacias with a more or less complete destruction of the grey but 
also of the white layers, moderate infiltration by macrophages containing 
hemosiderin and also solitary cells containing fatty granules and round 
cells. In places there are signs of beginning formation of cysts. In the mar- 
gin of the surrounding brain parenchyma there is a considerable neurogliar 
proliferation. In some places there are small glial scars without any inflam- 
matory changes. The cortex contains numerous so-called laminary mala- 
cias, Lam. I especially, and sometimes also Lam. II being comparatively 
normal. 
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The coarser as well as the finer arteries show but slight arteriosclerotic 
changes, generally only a very light and diffuse thickening of the wall. 
No arteriolosclerosis demonstrable. 

In all sections there are very striking vascular changes of another kind, 
viz. recent and old thrombi, often with a pronounced recanalization. The 
newfound canals through the thrombi are frequently strikingly wide as 
compared with the diameter of the vessel itself and the connective tissue 
sparse. When there are several new channels through a thrombus the canals 
often have very much the same diameter and the cross-section of the vessel 
thus has the shape of a clover leaf. A comparatively thin and but slightly 
changed vascular wall thus encloses several fresh paths for the blood 
through the old thrombus. Gf. figs. 1 and 2. Nowhere have inflammatory 
changes in the walls of the vessels been found nor any signs of thrombangitis 
obliterans Buerger. 

Spinal cord. In a number of sections from the cervical, thoracic and 
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Heart. In the examined parts of the left ventricle there are large and 
small old scars. No fresh myomalacias are seen. In several places the lumen 
of the single branches of the coronary arteries is divided into two or 
three channels, results of the recanalization of old thrombi. No fresh 
thrombi found nor any inflammatory changes. 

Sections through the mitral valves show the typical picture of an old 
healed and of recurrent verrucous endocarditis, resembling a rheumatic 
process. The tissue of the valves consists of fibrous, hvalinized connective 
tissue, poor in cells and containing small blood vessels. On the surface there 
are comparatively fresh thrombi, rich in fibrin, with beginning organiza- 
tion in the deeper layers. No leukocytic reaction. 

Summary: The autopsy thus reveals a case of chronic and 
recurrent verrucous endocarditis, closely resembling one of rheu- 
matic origin. 

The myocardium contains numerous scattered, large and small 
old scars of connective tissue. 

The kidneys show the picture of a moderately pronounced 
arlerio-arleriolosclerosis, explaining the patients hj^pertension. 

The central nervous system is pierced, apparently in no special 
order, by a very large number of large and small, mainly old encep- 
halomalacias. 
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Judging hy the organs examined there is comparatively slight 
general arteriosclerosis. 

The most interesting feature of the case is the demonstration of 
multiple, frequently organized, recanalizcd thrombi in large as well 
as small arterial branches both in the myocardium and, especially, 
in the central nervous system. 7 he absence of noteworthy arterio- 
sclerotic vascular changes in these organs combined with the pre- 
sence of a returning verrucous endocarditis in the mitral orifice make 
if appear very probable that the multiple thrombi and the encepha- 
Jomalacias caused by them arc of embolic origin. 

Discussion. 

The J iUcralurc on postural hypotension offers very little infor- 
mation about the pathologic-anatomic basis of the condition, and 
wc have found only two cases in which autopsy has been performed. 
One is a typical Addison case of tuberculous origin (20) and the other 
is one of the cases described by Bradbury and Eggleston (19). 
In the latter case no examination was made of the central nervous 
system. The chief post-mortem finding was chronic myocarditis 
with dilation of the heart. 

Ellis and Haynes (21) have published four cases of postural 
hypotension with spinal cord lesions such as locomotor ataxia, 
syringomyelia and hacmatomyelia. Strisower (38) studied the blood 
pressure in 17 cases of locomotor ataxia and observed a pronounced 
orthostatic lowering of the blood pressure in 9 of those cases. He 
diet not report on the pulse rate during the blood pressure fall. 
Capps and dc Talents have described two cases of postural hypo- 
tension after bilateral denervation of the carotic sinus (39). 

In view of the fact that in postural hypotension there are signs 
of extensive lesions of the vegetative nervous system, seveial 
authors have assumed that cerebral injuries may be the cause of 
the syndrome. No pathologic-anatomic examination confirming 
this assumption has been found in the litterature. 

In the case here described the clinical picture is dominated by 
cerebellar and cerebral symtoms. There is no reason for assuming 
that the primary basic diseases — nephrosclerosis and chronic endo- 
carditis — were the direct cause of the postural hypotension. This 
no doubt has to be connected up with the encephalomalacias. Due 
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to so many different parts of the central nervous system being 
affected, it is not possible to localize the encephalomalacias res- 
ponsible for the syndrome. 

It appears possible to explain the patients’ initial symtoms m 
the spring of 1935 by the old enccphalomalacia in prep. 19, located 
in the right internal capsule. The acute symtoms in Aug., 1938 may 
very probably be due to the lesion in the cerebellum, prep. 41. 

Further, the weakness of the right leg may have been caused 
by the malacia in prep. 21, and the steadily declining vision of 
the left eye may, at least partly, be attributed to the multiple 
injuries in the two occipital lobes (prep. 41, 42, 43). 

The most marked signs of postural hypotension appeared about 
one month prior to the death of the patient and it is thus of interest 
to study the localization of the malacias the age of which has been 
estimated, with the aid of the histological picture, a month or so. 
As seen from the table and the orthodiagrams, these malacias 
(prep. 3, 4, 7, 35, 3G, 37, 42) arc all situated in the cortex of the 
cerebrum, generally in the. lateral parts of the hemispheres. 

Summary. 

In connection, with a survey of the orthostatic regulation of 
the blood pressure under physiologic conditions attention is directed 
to the information supplied by the study of sympatheclomizcd 
patients regarding the part played by the vessels in the splanchnic 
area in the regulation of the blood pressure in a standing position. 

Stress is placed upon the fact that in order to understandthe dis- 
turbances of the orthostatic regulation of blood pressure it is necess- 
ary to distinguish between the two important syndromes — arterial 
orthostatic anaemia and postural hypotension — in which such 
disturbances occur. 

A clinical and pathologic-anatomical study is presented of a 
man, age 48, who during five years displayed symptoms of repeated 
cerebral injuries. The patient had hypertension and oilier signs 
of nephrosclerosis. Towards the end of life there developed typical 
postural hypotension of which a clinical study was made. In the 
post mortem it was found that the patient had suffered not only 
from nephrosclerosis but also from a chronic verrucous endocarditis 
resembling the rheumatic type which had given rise to multiple 
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cncephalomalacias. The age and localization of the encephalomala- 
cias have been analysed, and likewise their assumed connection 
with the patient’s symptoms. 

In the literature on postural hypotension it has repeatedly 
heen assumed that injuries to the central nervous system are the 
cause of the syndrome. To our knowledge this is the first case of 
this syndrome in which injuries to the central nervous system have 
heen subjected to a pathologic-anatomic study. 
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The reticulocytes at the formation of rouleaux 
and the sedimentation reaction. 

By 

MAJ-LIS ABERG. 

(Submitted for publication May 5tli, 1942). 


The vitally slainable erythrocytes, tlie reticulocytes, are regard- 
ed in general as young red blood corpuscles which pass through 
the last phase of their evolution. In a completely healthy person, the 
number of reticulocytes in the peripheral blood is very low, under 
1 %, but after a considerable loss of blood, for example, or in liver 
therapy in a patient suffering from pernicious anaemia, their per- 
centage can rise to 50 %, and sometimes even higher. This is the 
first sign of a rapid new formation of red blood corpuscles. 

In a blood preparation supravitally stained with brilliant 
cresyl blue, the reticulocytes can be recognised by their characteris- 
tic blue-tinted, net-like structure. The appearance of this structure 
can vary somewhat, depending on the amount of vitally stainable 
substance that the corpuscle contains. This amount, again, is 
determined by the age and maturity respectively of the reticulocyte. 
A number of investigators (Seyfarth, Hirschfeld and Moldawsky) 
have divided the reticulocytes into three groups. Perhaps the most 
usual division is that of Heilmeyer, into four; 

Group 0 contains the most immature cells, the nucleus-carrying 
red corpuscles; group I reticulocytes with a compact, nucleus-like 
lump generally situated in the centre of the cell; group II a maturer 
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form with a distinct net of coarse meshes; group III fragments of 
the net, rods or dots scattered in the cell; group IV small dots, 
mainly in the cell’s periphery. These different groups represent 
different degrees of development in the reticulocyte, and the per- 
centage figure of the different groups can give a good idea of the 
blood’s regeneration. Forssell has shown that when the regeneration 
of the red corpuscles is slow, quite mature reticulocytes from 
groups III and IV usually abound in most number, while those 
from groups I and II predominate in a rapidly setting in reticulocy- 
tosis. 

Trachtenberg has drawn up a table (Table 1.) showing the app- 
roximate amount of reticulocytes in normal blood divided up into 
four groups. The figures give the number of reticulocytes per 1000 
red blood corpuscles. 


Table 1. 

Group 0 — 

Group I 0 — 1.0°/ 00 
Group II 0 — 2.5 °/ 00 
Group III 0— 4.0 °/ 00 
Group IV 0— 13.0 °/ 00 


Average 0.09 °/ 00 
» 0.9 ’ °/ 00 

» 1.5,°/oo 

» 5.5 ‘ °/ oo 


This grouping provides a certain criterion for the new forma- 
tion of erythrocytes. The boundaries between the different groups 
are very indefinite; groups II and III in particular are not easy to 
separate. Group IV appears more plainly in vitally stained smeared 
preparations than in vitally stained coverglass preparations. 

As a basis for my own investigations, I have carried out reticulo- 
cyte differentiations in 50 normal cases. As this method is fairly 
subjective, a relative displacement in different investigators’ normal 
values may exist. My normal values, which are shown in Table 
2, differ from those of Trachtenberg, in that group III is somewhat 
larger than group IV. 


Table 2. 


Group 0 — 

Group I 0 — l-0°/oo 
Group II 0— 5.0°/ oo 
Group III 0—11.0°/ oo 
Group IV 0—10.0°/ oo 


Average 0.1 °/ 00 

» 0.8 0 / oo 

-> 3.52°/ oo 

» 2.78 °/ 00 
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^ liiie investigating vital blood, Faliraeus observed oddly shaped 
red corpuscles, which he has called ’liilus forms’. They have a 
rouncl-oval shape with an uneven surface and often one or several 
sharp indentations. In examinations of blood from sedimentation 
tests, Nurse Lisa Bostrom found corpuscles most nearly resembling 
’knots’. They are highly supraviially stainable. Taking everything 
into consideration, the hilus forms and the bundles are probably 
identical. Grip wall has subsequently studied these hilus cells in 
more detail, specially in hereditary haemolitic jaundice and per- 
nicious anaemia. In both diseases there is a so called veiled sedi- 
ment present; i. e., the houndarj'' between the clear layer and the 
corpuscle column is more or less indistinct. Between them can he 
seen a cloud} r layer, the veil. In this there was an abundance of hilus 
forms or knots. Valentine has also mentioned deformed, vitally 
stainable cells of this kind, and taken them to he reticulocytes. At 
the formation of rouleaux, the hilus forms remain outside the aggre- 
gate in the same way as the leucocytes and the thrombocytes. In a 
paper written parallel with my investigations, Siev.ers has stated 
that they do not agglutinate at a determination of the blood group, 
either. According to his results, the predominating number of reticu- 
locytes, which remain outside the agglutination, belong to group I. 
As soon as the reticulocytes have reached a certain maturity, they 
react in the same way as the mature erythrocytes. 

On account of the gradual transition from group to group which 
is taking place, the division of reticulocytes must to some extent 
be influenced subjectively. Partly on this account, and partly on 
account of the different designations — hilus forms, knots, reticulo- 
cytes — which exist, and which as a whole or in part apply to the 
same kind of ery throcy tes, I reproduce below a figure showing how I 
have divided up the reticulocytes. 

My intention now was to investigate more closely the difference 
between the reticulocytes in the blood and those outside the aggre- 
gate at the formation of rouleaux. To this end, a reticulocyte count 
•was made in the blood in the usual way, and also in blood mixed 
with serum from the same blood group as that of the experiment 
subject — as a rule, his own serum. 

Technique: A drop of blood from the finger was smeared out with 
a fine glass rod on a fairly strongly stained object glass (3 I drops 
of 1 % alcoholic brilliant cresyl blue solution are dropped on the 
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Obiect glass, allowed to dry, and are rubbed lightly with a dab.) 
A largish coverglass is put on top, and the sample allowed to stand 
about 2 minutes, after which the coverglass is carefully removed . 
and the stained blood drop is spread into an ordinary smeared 
preparation. Left to dry quickly in the air. The reticulocytes are 
counted per 1000 erythrocytes. Immersion lense and slightly shaded 
light. The reticulocytes in the groups mentioned earlier are diffe- 
rentiated at the same time. 

For the sample with rouleaux formation, a drop of blood from the 
finger is taken on a similarly stained object glass and mixed with the 
staining matter as in the previous test, after which an equally 
large drop of well centrifuged serum from the experiment subject 
is added. Both drops are well mixed with the glass rod, a largish 
coverglass is adjusted. After about 5 minutes, the rouleaux aggregat 
has formed; the reticulocytes outside are counted and differentiated 
as previously. 1000 erythrocytes are counted. Preparations show- 
ing damaged erythrocytes — spherocytes, or having a shape like a 
spiked club — are thrown away. It may here he pointed out that 
spiked-club-shaped reticulocytes of the first or second degree 
seldom occur. 

Material: In a scries of normal cases where the reticulocyte per- 
centage in the blood varied between 0.3 — 1.0, the experiment with 
rouleaux formation yielded reticulocytes outside the aggregate to a 
value of 0.3 — 1.2 %. This difference must be regarded as falling 
within the limits of possible errors in counting. When the reticulo- 
cyte values were somewhat higher, 3.0 — 10.0 %, the corresponding 
figure for the reticulocytes outside the aggregate was 2.0—12.0 %. 
At higher reticulocyte values after slow rcticulocytosis, the diffe- 
rence was already somewhat greater. The reticulocyte percentage in 
a patient with haemorrhagic anaemia was, in the blood, 35, and 
outside the rouleaux formation, 39.4. Two days later, the same 
patient had 20.5 % reticulocytes in the blood, and 28.0 % outside the 
aggregate. These variations are probably already beyond the limits 
o possible errors in counting. However, as the differences were, in 
is case also, relatively small, I investigated further cases where 

ah nlTv { T per ? enta 2 e was rather higher still, and where above 
i 6 1CU ° Cyte mcrease to °h ; place much more quickly. The 3 
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Kurvcs I and II. 


younger forms of the reticulocytes could be expected in these cases 
than in the previous ones. Curves I and refer to one of these 3 
cases; the two others showed in the main the same situation. (This 
case is identical with Case 6 in Sievers’ paper). 

Curve I shows the typical reticulocyte crisis in the blood, while 
Curve II shows the reticulocyte curve outside rouleaux formation. 
In each, the reticulocytes percentage figure can be read off on the 
ordinate and' the date the sample was taken on the abscissa. The 
unbroken line gives the reticulocyte percentage. The differently 
marked areas represent the four groups of reticulocytes. It can be 
seen from the curves that as long as groups I and II predominate, 
the reticulocyte curve at the aggregation experiments remains higher 
than that in the blood. This suggests that rciiculocijics from groups I 
and II take no pari, or al most very little, in the rouleaux formation, 
whereas the reticulocytes from groups 111 and IV do to a considerably 

greater degree. 

The rouleaux formation and the sedimentation reaction are to a 
certain extent interdependent. For this reason, the sediment o ere 
itself at once as a starting-point for continued investigations. Fahra- 
eus, Gripwall and Bostrom have all studied the uppermost layer 
of the sediment and all found more or less profuse hilus onus o 
bundles. In particular the veil in the veiled sediments c°nsis s 
largely, in a number of cases, of these hilus forms. A more c e ai e 
analysis of the presence of the reticulocytes in the different ayers 
in the sedimentation tube is intended to elucidate more clearlj , am 
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in a more comprehensive manner, the recently described phenomena 
at the formation into rouleaux. The method was as follows: 

Sample 1. The reticulocytes in the blood were counted and 

differentiated in the way described earlier. 

Sample 2. An ordinary sample was taken with 3.8 % sodium 
citrate solution for sedimentation reaction. It was put in a stand and 
left to sediment for 2 hours. A drop of the colourless, slightly 
opalescent liquid immediately above the corpuscle column was 
taken with a Pasteur pipette. The drop was placed on a stained 
object glass, mixed with the staining matter and spread out as 
described earlier; this was to avoid aggregation when counting. The 
erythrocytes were few, and in the thinner preparation they showed 
a great tendency to form rouleaux. In the majority of cases, how- 
ever, the reticulocytes were first counted and differentiated in the 
moist preparation, before it was spread into a smeared preparation. 
In the moist preparations, all liilus forms with marked protube- 
rances and dark indentation were relegated to group 1, less pro- 
nounced hilus forms with net structure to group II. The reticulo- 
cytes in wet preparation and in dry smeared preparation are given 
in Table 3. It appears as though the hilus forms and llic rclimh- 
cgles from props I and II mere somewhat similar in respect of (hose 
properties connected with the sedimentation rate . Readers mnv here 
he referred to Sievcrs’ observations touching the appearance of 
group-specific agglutinogen within the different rcticulocvlc groups. 


Table 3. 

Wet preparation. 

Reticulocytes dd.G % 

Pronounced hilus forms 75 % 

Less pronounced » 21 % 

Group III » 1 % 


Dry .smeared preparation. 
Reticulocytes *18.0 % 
Group I .... 72 % 

Group II 27 % 

Group III ] % 


aithvp A rctiC “ l0Cylc Preparation was token in tin* same wav 
' f , P 5 el "' M* u c from the actual boundary lavcr between II, e 
Olom ess hquid column and the corpuscle cohunm 

fattapJpatT Ht‘cd mi T C0 ” C ” Mnl rfd '" i,,g0 in ““top 

taken fa ^ ''oiled cue, sample 3 

aDd '®™«al«l in tl, e s „ mc as 
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Sample 4. The last sample was taken from the bottom layer of 
the corpuscle column. When the sedimentation pipette was taken 
away, the first drop of blood was allowed to run out, and a reticulo- 
cyte preparation was made from the next one, which was stained and 
counted like the preceding. 

Curve III shows samples from a person with a normal number of 
reticulocytes. As in the preceding curves, the reticulocyte percent- 
age and that of the different groups is read off on the ordinate. The 
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unbroken line gives the reticulocyte percentage 

samples, the vaiicusly^narke areas ^ Group I 
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The curves refer to a case of haemorrhagic an ^ r y 

investigation was made on the P atie ^ s ^ r ^ ic *" ocyte percentage 
and the second some weeks later, wh shows a distinct 

was at its height (Curve IV b). IV b m P a ^ C " 2 shows a far 
displacement in the reticulocyte curve, m ^ ^ group j 

higher reticulocyte percentage than Samp • cou i t i ] )C 

rises to 20 %, although no reticulocytes ftom this g P 
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s j 10W n with certainty in Sample 1. The reticulocyte percentage 
sank rapidly in the following Sample 3, and there the reticulocyte 
percentage for group 1 rose only to 1 % to disappear completely in 
Sample 4. Here the reticulocyte percentage was thus less than the 
one in Sample 1. The remaining groups IT, III and IV showed no 
very great variations. A comparison between Curves IV a and IV b 
reveals dissimilarities in the reticulocyte picture during different 
phases in the course of the anaemia and the corpuscle regeneration. 
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Curve V shows the variations between the different samples even 
better. 

In this series of samples from a patient with pernicious anaemia, 
the first was taken before the reticulocyte crisis, the second at its 
climax, and the three later ones as it was subsiding. Above the 
respective curves, the date the sample was taken, the value of the 
sedimentation reaction and the haemoglobin content, are noted. 
The sediment was a typical veiled one. 

This experiment goes to show that the reticulocytes from groups I 
and II in the sedimentation tube mainly keep above the red blood cor- 
puscle column, while those from groups III and IV seem to tally with 
the ordinary erythrocytes. 

It is striking that the different kinds of reticulocytes show the 
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-same situation on the one hand at the rouleaux formation and on the 
■other at the sedimentation of the blood. Another noteworthy fact 
is that, .as Sievers has shown, a similar phenomenon appears at the 
isoagglutination of the blood corpuscles. Yet we know that 
agglutination and rouleaux formation are two widely different 
phenomena (see Fahraeus, Schiff, Bergenhem, Sievers, for further 
details). 

Gripwall has very thoroughly discussed the question of why the 
reticulocytes show a lower sedimentation rate than the mature red 
corpuscles. On the strength of his investigations he considers himself 
. able to prove that this is not due to a lower specific weight in the 
reticulocytes, but instead to their small tendency to form an agg- 
regate. He does not say what this small tendency is due to. As it 
seems as though the lowered sedimentation rate and the lowered 
tendency to aggregate formation is a property primarily belonging to 
the immaturest reticulocytes — those of groups I and II, and as 
the reticulocytes from these two groups exhibit the greatest 
irregularities in their shape and the greatest divergencies from that 
of the mature erythrocytes, it is plausible to see in this shape of 
theirs an important cause to the peculiarity we have been dealing 
with at the sedimentation and rouleaux formation. 
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1 ‘ Summary. 

t 

! ; The foregoing investigations go to show: 

j i) that the reticulocytes from groups I and II have no pari, or 
< r very little, in the rouleaux formation, while the reticulocytes from 
groups m and IV take a considerably larger part in it, 
i 2) that the reticulocytes from groups I and If keep mainly 
| above the red blood corpuscle column in the sedimentation tube, 

! while groups III and IV seem to tally with the mature crylhroeylcs, 
j 3) that the Iiilus forms, bundles and reticulocytes from groups 

I I and II are somewhal identical, 

» 

4) that consequently the shape of the red blood corpuscles can, 
judgingfrom everything, have an effect on their sedimentation rale. 
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